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PUBLIC. NOTICES 


SITUATIONS WANTED 





CROWN AGENTS FOR THE COLONIES 
ASSISTANT ENGINEER 


for the 


Re quired : 
layan Government Public 
Works Service for 3 yeas. with possible 


permanency. Salary 400-25- “ia dollars 
a month (1 dollar ¢ cunils 2s. 4d.). A 
fags a is F iow yl where 
d for wife and family, 
hold a Civil Engineering apg ~ on 
must hold a Civ ee! ree or have passe 
the A.M. I. C.E. examination and have a, ae a 
two years’ practical experience, after ye pe een 
completing articles, at least one year of which should 
have been spent in a drawing-office. 

Write, DS - and ful gy of qualifi- 
cations and rience, to the CROWN AGENTS 
FOR THE col vat 4, MILLBANK, LONDON, 
S.W.1, quoting M/9306 7346 


BOROUGH AND COUNTY OF THE 
TOWN OF POOLE 
WATERWORKS DEPARTMENT 
CORFE MULLEN PUMPING STATION 
APPOINTMENT oF | RESIDENT ENGINEER 





ap licable. ree passages an 
subject. to 4, 4 conditions. 





Applications are Invited for the 


APPOINTMENT of RESIDENT ENGINEER 
in o- of the Corfe Mullen Pumping Station, 
Wimborn 

The salary will be £225, rising (subject to satis- 
factory service) by two annual increments to 
£250 per annum, plus present cost-of-living bonus 
of 10] per cent. upon basic salary, house (rent and 
rates free), heat and light. 

The appointment, which is intended to be a perma- 
nent one, is subject to the provisions of the Local 
Government Superannuation Act, 1937, and the 
successful candidate will be required to pass a 


medical examination. 

The plant consists of Steam ‘Triple-expansion 
Pumping Engines, &c., the water being lifted from 
the well by bucket pumps to a Lime Soda Softening 
Plant, after which it is re-lifted by foree pumps. 
There are a number of small Electrical Units. 

Applicants, who must be fully trained mechanics 
and not over 40 years of age, should have a good 
sound knowledge of Steam Engines and Pumps 
experience of Lime Soda Softening Plants would he an 
a 

Applications, which should be made on Mf form to 
be obtained from Richd. 8. Rendle, Esq., . Inst. 
C.E., Engineer and Manager, Welrtias: “De 
ment, Municipal Buildings, Poole, accompaniec by 
copies of three recent testimonials, should be sent 
to the undersigned not later than Thursday, the 


2th April, 1941 
WILSON KENYON, 
Town Clerk. 
Municipal Buildings, 


oole, 
8th April, 1941. 7336 





SITUATIONS OPEN 


COPIES or TESTIMONIALS, NoT ORIGINALS, 
SPECIFICALLY REQUESTED. 





UNLESS 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 


For the benefit of t ppikene, the the Py nian are 
paspered to insert vacancies are 
illed, upon receipt of notifications f from the Adver- 
tisers. ese notices (limited to one line) will be free 
ot charge, and co-operation is asked for. 





(E. H. LIVESAY) 


(J. D. BERNAL) 





Che Engineer 
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BABCOCK VALVE VALUE. 














IMPORTANT 


Advertisers in Situations: Open Column 
should make themselves acquainted with 
the terms of 
STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 





GENTS REQUIRED for London, Birmingha 
and Sheffield districts to progress deliveries mot 
engineering materials ordered by works outside these 
ok .—Address, stating terms, 7331, = pa 
neer " A 





N APPOINTMENT of a Special Nature for Work 
of national importance now, with unusual 
etime prospects, will shortly be 

WICK, ORR & PARTNERS, Ltd., of 7, 

Lane, London, W.1, Consulting Specialists 
Management and Industrial Engineering. Four- 
figure remuneration. Applicants must be men of 
outstanding potential abi ity and character. Mini- 
mum qualifications are first-class general education 
in Engineering ; engineering apprentice- 

ship : five years’ experience in executive capacity ; 
ern works and production management ; normal 
Prnique and health. Age 32-38.—Write, Box 334, 
ites Ltd., 72, Fleet Street, E.C.4. 7345 A 


in 





PAPER ECONOMY 





INDEX TO ADVERTISEMENTS, PAGE 65 





It has now become necessary, in order to maintain 
the normal circulation of THE ENGINEER, to print 
all advertisement pages on the Thin Paper hitherto 
used for the Foreign Edition. 


So long as our diminishing stocks of thick paper 
will allow, the Home Edition Editorial pages will be 
printed on the usual paper, so that uniformity in 
bound volumes may be maintained. 


A™s&. 7 positions MEPS. (44), Held Success- 

engineer, Y onhef of cstieantes ; widel experienced in 
id fitting shop cat Hi medium i 

machine an wi an 

pate 

control and reorgan’ is for and DESIRES 

SCOPE in MANAGERIAL or POSI- 

TION.—Address, P3200, The = ca 


Active and Expe- 
id Sho is 





REALLY First-class, 
MINISTEA’ 





omee, 





C. ENGINEER (40), rienced in General 
B. iaoten and sales, 
also in —— concrete construction, 


machinery @ of bulk materials, SEEKS 
Pe PONSIBLE POs ON.—Address, P3229, The 
Engineer Office. B 





C= ENGINEER of Manufacturing Concern 
DESIRES CHANGE. Fully conversant ee, 
Ilation, maintenance, steam power plant and 
ae — machinery, ps ge esign ay 
construction, p management an evelopmen' 
Yorkshire area preferred.—Address, P3225, The Engi- 
neer Office. P3225 B 





ae 





INSTRUCTIONAL and WELDING ENGINEER 
(41) SEEKS POSITION ~ Production Engineer, 
Works Manager or similar t. All pc mei of steel 
OE Ce at ail types, Capable expenses. "Can 
work, we’ of all types. pal 
obtain release.—Address, 7354, The —— 





“ory (29), Public School and University. 
EEKS POST as ASSISTANT to WORKS 
MANAGER or other EXECUTIVE. Sound technical 
training, 8 years’ shop experience, including arma- 
ment, aircraft, heavy oil engines, &c. Present salary 
£375, would consider less for more strenuous and/or 
interesting work.—Address, Engineer 
Office. 7351 B 





isengaged, DESIRES POST 
AL or WORKS be ere em = 
experience light engineering, good technician an 
disciplinarian, specialised knowledge of budgetary 
control, planning, time mag Fp and stock 
control. Minimum salary £1 per year.—Address, 
P3230, Th: P3230 B 


| amy se Age 35 


e Engineer 





GINEER, Who _ Held Executive Posts as 
large pm he iaying 3000 for the 

of company oy. 

last fourteen years, D DESIRES CHANGE Address, 

P3201, The Engineer iB 





NGINEERING STORES MANAGER REQUIRES 

CHANGE. Thoroughly experienced all branches, 
A.LD. procedure, material p’ , accountancy ; 
only responsible position entertai ; London or 
Home Counties preferred ; exempt military service.— 
Address, P3233, The Engineer Dinos P3233 B 





NERAL NAGER, Pan so me age On Large and 
¥ — commercial 


ll works, pet 
—_« P ERMANENT. POS' P WANTED. — 
7355, The Engineer Office. 





ye es You Are Seeking is Not Amongst those 
in this Column, a Small Announce- 
a i T the" oS tuations og = Column will Quickly 
and Economically Produce the Right Selection of 
plicants, at the same time Eliminating Waste of 
£h rt, Waste of Time, and Waste of cot “Ca ° 
Four Lines or under, . each 
N , 6d. extra, which 


The charge is 
Additional Line, 1s.; Box Ni 
includes despatch of all replies. 





CAL and GENERAL ENGINEER (50), 
Me ide practical and technical experience, 
UIRES RESPONSIBLE a Accus- 
med to supervise original and erection large 
6 ; experience home and abroad. Good salary 





plants ; 
required.—Address, P3232, The. Engineer Office. 
P3232 B 
7ORKS MANAGER, with Wide Technical Com- 
W mercial experience in —_ engineering and 
specialised products, organiser with prac- 
tical machine tool at oy able to take comniele 
control of — ~~ ey modern lannin = 
RSCEPT any RESPONSIBLE POSITION. gon + Mn 
P3217, The Engineer Office. P3217 B 





For continuation of Small Advertise- 
ments see page 2 








SSISTANTS and DRAUGHTSMEN WANTED, 
— 25-55, for inside and outside. work, in 
Civil ngineering and Factory palling © Design and 
ea rvision.—Write, RENDEL, 'ALMER and 
‘ON, Consulting Engineers, TS Broadway, 
SW ; 7352 A 





RAWING-OFFICE, Yorks. Hove CAPACITY for 

DESIGN, DRAWING and TRACING. Specialists 

in marine, mechanical, steam Po Diesel.—Address, 
P3226, The Engineer Office. 6A 


AY GINEER, to Take Charge of All Steel Works 
maintenance. Must be conversant with Elec- 
tricity, Compressed Air, Conveyor Systems, &c. 

owledge of foundry practice and id salary, 
Gestrable. —Address, giving experience an trek 
7349, The Engineer Office. 


ge g for ying and in ae 


areue® ee 











G TUTORS, for Full = 8 Goase-tine 
WANTED by 
d particulars of mm... quali 


SITUATIONS OPEN 


SITUATIONS OPEN 





ae | AOSTA a for oe 
area; age 36-45. “nowindge of Moder Modern oa 
Systems essential. 


l. Salary 
age, and earliest available. Applications 
aa April 2ist.—Address, 7313, 

ice. 








LAs MANUFACTURING COMPANY Has 

J VACANCY bg _— re G be Ye 
graduate with apprenticeship an 

in Mechanical Soeieeering. Previous ey 

planning not essen , 

and o abili 4 
man.—Address, 7321, 











the 
Aa 





Not be Advertised 
the = 
its before all 
terested and could employ you. a 
~y— in ms ~ ori tuations Wanted * Column 
1 Leading Concerns 


Lines: 4s.; a for each Additionsi 


= Post You Are Seeking Ma 
in this Column, but do nt 
our 








ations, 
experience and remuneration.—Address, P3227, 
Engineer Office. P3227 ; 


no better wa 
pA, of covering so large 3 





ANAGER REQUIRED by 

Works on Clyde to Take 

of about 600 men. State 

required.—Address, 
Glasgow. 


Marine Engineering 
Charge of Nentshitt 


age, experience and 
* 900,"" Wm. Porteous and Co., 


P3231 A 





“ee METALLURGIST WANTED, to Take 
Research Laboratory. Preference 








FM Repairs. © Congen for Aero-engine Overhaul and 


advancement offered to 

of Radials.—Ad stating 
rience, qualifications and salary 
Engineer Office. 


—— position with scope K. 
man with good experi 


Cae Ne 





AUCTIONS, Page 66 
FOR SALE, Page 66 
MACHINERY, &c., WANTED, Page 66 
EDUCATIONAL, Page 2 
AGENCIES, Page 66 
MISCELLANEOUS, Page 66 
PATENTS, Page 2 
SUB-CONTRACTING, Page 66 





For Advertisement Rates see 
First Column Overleaf 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS—NOON WEDNESDAYS 





THE ENGINEER 


Aprit 18, 194] 








The Engineer 
Annual Subscription Rates 


(including pestal charges) 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebihren sind zahlbar in Pfund- 
ce oder in der Landeswahrung des 
umgerechnet zum Kurse des Tages 

an dem die Becahhing erfolyt. 


Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del p4éis de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


0 

0 Thick Paper Ed. 
6 Thin Paper Ed. 
6 
) 


ARGENTINE ... 


AUSTRALIA .... 


Pro 
tary, Ltd., ety te 


. American News Company, Ltd. All 
Branches 
MONTREAL: Benjamin News Com- 


pany, 978, St. Antoine Street 
Toronto: Wm. Dawson Subscrip- 
tion Service, 


CANADA ..- 


Ltd., 90, King Sisest 


East 
Torowro: Gordon and Gotch, 
Ltd., 253, Queen Street West 


. COLOMBO: Wijayartna and Co. 

Hone Kone: Kelly and Walsh 

SwanGuat: Kelly and Walsh, Ltd. 

. Camo: Express Book and 
Stationery Store, 9, Chareh 
Maghrabi 


. HELSINKI: Akademiska Bok- 
handein, Alexandersgatan, 7 


- Bombay: Thacker and Co., Ltd. 
BOMBAY : Popular Book * Depot, 


Road 
CaLouTra : Thacker, Spink and Co. 
JAPAN... ... Maruzen Co. All Branches 
NEW ZEALAND “Tombs, Led Whitcombe and 
‘ombs, Ltd. 
R. Lessingham, 55a, Short- 
‘ena Street 
Gordon & ye (A’sia), -¥, Wel- 
aoe, A uckland, and Christ- 
uss? J. Wilson Craig and Co. 
STRAITS SETTLEMENTS-—SincarorE: Kelly and 
alsh, Ltd. 


SWITZERLAND Zourico: Rosa Leibowicz, 4, 
Ankerstr. 


UNITED STATES New YorK: International News 

OF AMERICA Co., 131, Varick Street, New 
York, N.¥., and all Branches 

Moore Cottrell Sabecription 

saa North Cohocton 

Boston: F. W. Faxon and Co., 


Entered as A matter at the Post 
Office, New ¥ York, N. December 12th, +4 
ander the A ct of March’ rd, 1879 (Section 397 


O.8.8.R. ... ... LEWINGRAD: 
K Volodarsky. BoA 
Moscow: Kuznetaki Most 18 


*.* Reaping Cases, to hold two copies of THE 
ENGINEER, sides and leather backs, can now be 
supplied at 4/9 each, 5/3 post free. 


*,* BINDING a, for half-yearly volumes of THE 
* ENGINEER, in cloth 5/— each, 5/3 post free. 





PAPER SUPPLIES 


With a view to the conservation of paper, 
readers are advised, in the inierests of all 
concerned, to place a regular order for THE 
ENGINEER with their newsagent or direct 
with the Publisher. 


‘*THE METALLURGIST ”’ 


This Su mt, which deals with the Science and 
Practice argy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, April 25th. 


ADVERTISEMENTS 
The charges for Classified Advertisements are 1/- per 
lime up to one inch—minimum 4/-; those occupy- 
ing one inch or more at the rate of 12/- per inch. Orders 
Duniantd Aivetnntent tile frvartet oo ype 
e on @ 
tion. Classified Advertisements cannot be inserted 
—— are before TWO o’clock on Wednesday 


Letters relating to F Saangeemgeegh magi allies gag 4 
Departmen of te Bape reo be addrsed ote 
4 





Postal Address, 28, Essex Street, Strand, London, W.C.2 
Teleg. Address, ‘‘ Engineer Newspaper, Estrani, 
London.”’ Tel., Central 6565 (10 lines). 











ADAWISON- 
EN 1h 1b TAIN Cie 


The products of the Company include:— 


STRIPPING CRANES 
up to 320-tons capacity 


COMBINATION CHARGERS AND STRIPPERS 
up to 200-tons capacity 


LADLE CRANES 
up to 300-tons capacity 


and in addition:—Ingot Strippers; Open-Hearth Charging 
Machines; Slab and Billet Charging and Drawing Machines; 
Gantry Cranes; Ore and Coal Bridges; Car Dumpers; Forging 
Manipulators; Coke Pushers, Levellers, Door Lifters; 
Mill Machinery; Coke Oven Equipment. 


Rolling- 





ADAMSON-ALLIANCE COMPANY LTD. 


Incorporating the Steelworks Equipment divisions of Joseph Adamson & =. _ of Hyde, 
shire, and the Alliance Machine Company of Alliance, Ohio, L 
165, Fenchurch Street, London, E.C.3 
Works: Hyde, Cheshire, Eng. and Alliance, Ohio, U.S.A. 








WHOLLY OR PARTLY SURPLUS 


MACHINE TOOLS 


can be put into full 
production on work of 


NATIONAL IMPORTANCE 


We are licensed dealers and will 
pay reasonable prices, subject to 
inspection and approval. 


THO? W. WARD LTD., 


ALBION WORKS, SHEFFIELD. 


““FORWARD, SHEFRELD.” 





*Phone : 26311 (15 fines). "Grams : 


PATENTS 











ING’S PATENT AGENCY, Ltd. (B, T. KING, 
A.I. Mech. E.), Patent Agent. y » WR Hand- 
book, and Consultations Free.—146A, Queen Victoria 
Street, London, E.C.4. ’Phone, City 6161. 7230 4 
EDUCATIONAL 


CORRESPONDENCE TRAINING 


25 FIRST 7 EORS 
nd HUNDREDS OF PASSES the 
\.M. Inst. C.E., A.M.I. Mech. E., AMIER 
\F.R.Ae.8., A.M.I. Chem. & G., ete. 
Examinations have been gained by T.1.G.B. 
\ gy ye 


3eprre 











students. 
Especially a in view of Air Bald ond 
PP study at home with the T.I.G.B. order to 
seis ree” SMe & eccias See 
iat interests you. atthe TLG BY puasnatoes traten 
INSTITUTE OF GREAT BRITAIN, 
For continuation of Small Advertise- 
ments see page 66 
all geared, hardened and chroughoys, 
and roller bearings, ling head, 3 we’ Totte 


the t rogress and results. Write to-da 
for “The ter’s Guide to Success "FREE 
ualifications 
TECHNOLOGICAL 

76, TamPLE Ban Hovusz, Lonpow, E.0.4. 
Watoes Milling Machines 
HENRY MILNES LIMITED, Machine Tool Works 

Ingleby Street, BRADFORD 








' DIESEL ENGINES 


























CLUTCHES 


THE COIL CLUTCH CO., LTD:, 
WORKS, JOHNSTONE, 
SCOTLAND. 














YOUR 


WORKPEOPLE 
ARE 


WILLING— 


willing to help the RED CROSS 
by contributing One Penny each 
week from their pay to the 


RED CROSS 
PENNY A WEEK 
FUND. 


But before they can give prac- 
tical expression to their willing- 
ness you are asked to do your 
part by giving facilities for the 
voluntary weekly deduction to 
be made. 


This may cause you some incon- 
venience, but you won’t mind 
that. Youwill notstand between 
your staff and the urgent needs 
of a great cause. 


24,000 EMPLOYERS 


are making it possible for 
3,000,000 workers to provide the 
RED CROSS with a regular 
additional income with which to 
meet all emergencies. 


Enormous sums are being spent 
in aiding air raid victims—a 


arm obligation. The Penny-a- 
eek contributions means so 
much to this essential Red 


Cross service. 
Give your peg the chance 
to join this host of willing helpers 


Red Oroes thanks this 





for the free gift of this announcement 
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Rincon CET jetties 


BITE AT <0 
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A Seven-Day Journal 


Employment Returns 


Ir was officially announced by the Ministry of 
Labour and National Service on Tuesday, April 15th, 
that the number.of men and boys registered at 
Employment Exchanges in Great Britain as wholly 
unemployed at March 17th was 172,660, a decrease 
of 44,886 as compared with February 10th. Of this 
total, 36,408 had been classified by interviewing panels 
as unsuitable for ordinary industrial employment. 
Those registered as on short time or otherwise tempo- 
raily suspended from work on the understanding that 
they were shortly to return to their former employ- 
ment numbered 41,676 ; this was a decrease of 27,741 
as compared with February 10th. Those registered 
as unemployed casual workers, these being persons 
who normally seek their livelihood by jobs of short 
duration, numbered 17,000, an increase of 415 as 
compared with February 10th. The corresponding 
figures for women and girls at March 17th were 
191,648 wholly unemployed, of whom 2011 had been 
classified by interviewing panels as unsuitable for 
ordinary industrial employment, 34,015 temporarily 
stopped and 919 unemployed casual workers. As 
compared with February 10th, the numbers wholly 
unemployed showed a decrease of 39,781, those tem- 
porarily stopped a decrease of 10,803, and unem- 
ployed casual workers a decrease of 135. The table 
showing the divisional changes in the total number of 
unemployed persons on the registers in the various 
administrative divisions indicates a welcome decrease 
in all areas of the numbers of unemployed on March 
17th, as compared with the previous figures for 
February 10th.* It is’ further noted that as from 
March 10th, 1941, the Employment Exchanges in 
that part of Dorset which was previously within the 
area of the South-Western Division were transferred 
to the Southern Division, and the Employment 
Exchanges in that part of Surrey which up to that 
date were within the area of the Southern Division 
were transferred to the London Division. 


New American Battleship ‘* North Carolina” 


On Wednesday, April 9th, the 35,000-ton * North 
Carolina,’’ America’s latest battleship, was commis- 
sioned at New York Navy Yard. The naming cere- 
mony was performed by Miss Isabel Hoey, daughter 
of the former Governor of the State of Carolina. 
A large company was present and it included many 
high officials of the Navy Department and repre- 
sentatives of the State and City Governments. In a 
speech Colonel Knox, the Secretary of the Navy, said 
that the great fleet which America was now building 
was not dedicated to war, but to the future peace and 
prosperity of the world. These, he said, could only 
be obtained for many years to come by a strength so 
great that no other nation would dare to challenge it. 
The ‘‘ North Carolina’ is reputed to be the most 
powerful battleship in the world. She is of the 
** Washington ” class of six ships and was built under 
the 1936 naval programme. She was laid down in the 
New York Navy Yard in October, 1937, and was 
originally intended to be completed in November, 
1941. The principal particulars of the ship are as 
follows :—Displacement, 35,000 tons ; length, 750ft.; 
beam, 108ft.; and mean draught, 36ft. The arma- 
ment comprises nine Il6in. guns, twenty din., 
38-calibre, dual-purpose guns, with sixteen smaller 
guns. Four aircraft are carried with two launching 
catapults. According to unofficial figures quoted by 
‘“* Jane,” the side armour has a thickness of 16in. 
amidships, while the upper deck has 6in. armour and 
the lower deck 4in. armour. The propelling machinery 
consists of a quadruple-screw arrangement of Westing- 
house geared steam turbines taking steam from 
Babcock and Wilcox water-tube boilers of a new 
design, the reported steam conditions being 600 Ib. 
per square inch with 400 deg. of superheat. The 
engine-rooms are arranged on a novel plan for the 
saving of weight. In the published preliminary plan 
the two funnels are shown abreast of each other. The 
name ship of the class, the ‘‘ Washington,” is under 
construction at the Philadelphia Navy Yard. 


The B.E.A.M.A. Report 


Ar the annual general meeting of the British 
Electrical and Allied Manufacturers’ Association, 
held on Thursday, April 17th, the report of the 
Council for the year ended September 30th, 1940, 
was presented. During the year the Association, at 
the request of the Export Council of the Board of 
Trade, undertook the formation of Export Groups 
covering the whole of the material dealt with by the 
sections of the Association, the object of these 
Groups being to foster British export trade and to 
facilitate the acquisition of the requisite raw materials. 
As the range of manufactures to be covered is 
extremely wide, two main organising committees were 
established, one for ‘‘ Electrical Machinery,” under 
the chairmanship of the Director, and the other on 
‘* Electrical Goods and Appliances,” under the chair- 
manship of the Deputy Director. In all, twenty-two 











Export Groups were established, eleven under the 
auspices of the former committee and eleven under 
the latter committee. Each Group deals with a 
particular class of manufacture, corresponding 
generally with the divisions indicated by the sections 
of the Association. A special department has been 
set up at the Kingsway offices to deal with all ques- 
tions regarding the supply of materials used in the 
manufacture of the articles, and this department has 
been of great assistance to the members.of the Asso- 
ciation. During the year the Contract Conditions 
Committee has met regularly to deal with contract 
clauses and other matters arising out of the present 
war conditions. The work of the Technical Com- 
mittees has been confined to those subjects which are 
of immediate importance, and the production of 
such specifications which are required in the present 
emergency. Most of the work of this Committee has 
been carried on by correspondence in order to save the 
time of the engineers concerned. The Standardisa- 
tion Committee did not meet during the year, but its 
members have been kept informed of the progress of 
the work. In some matters regarding standardisation 
which were of direct importance to war work, a 
working liaison with the appropriate Government 
Departments was established and such collaboration 
facilitated progress. In the report a short review of the 
principal specifications drawn up and issued is given. 
On the matter of the Association’s ‘‘ Fair Trading 
Policy” the Electrical Fair Trading Council has 
continued to meet, and the work of the Council has 
been of considerable assistance alike to the Govern- 
ment Departments and to those sections of the 
Association which are engaged on Government work. 
New Associations which have been formed during the 
year include that on Electric Light Fittings, three 
Refrigeration Associations, and an X-ray Industry 
Association. A new section is that of the Arc Welding 
Electrodes, in which thirteen firms are already repre- 
sented. During the year thirty-five new members 
were added to the B.E.A.M.A. Association. 


The Loss of H.M.S. “ Bonaventure ”’ 


On Tuesday, April 15th, it was announced with 
regret by the aye that the small cruiser H.M.S. 
‘* Bonaventure,” er the command of Captain 
H. J. Egerton, R.N., had been torpedoed while acting 
as escort to a convoy. The ship subsequently sank. 
The ‘* Bonaventure,’ we may recall, was one of the 
ten new small cruisers of the “‘ Dido” class, which 
were under construction at the outbreak of war. She 
was built and engined by Scotts’ Shipbuilding and 
Engineering Company, Ltd., at Greenock, and was 
laid down at the end of August, 1937, and com- 
pleted last year, when the first public notice was 
given that she was completed, commissioned and in 
service. The “ Dido ” class cruisers have a displace- 
ment of 5450 tons, with a length of 506ft., a beam of 
5lft. 6in. and a draught of 14ft. Unofficial figures 
for the armament quoted by “Jane” refer to ten 
5-25in. guns and sixteen smaller guns, and six 2lin. 
torpedo tubes arranged in triple mountings. One 
aircraft was carried and one catapult was provided. 
The armour of this new type of small cruiser is 
generally similar to ships of the “‘ Arethusa’”’ class. 
The propelling machinery, which is designed for a 
speed of 33 knots, has a total designed output of 
62,000 S.H.P. and consists of a quadruple-screw 
arrangement of Parsons geared turbines taking steam 
from Admiralty type three-drum boilers with a work- 
ing pressure of 400 lb. per square inch. 


The Cement Industry 


Ar the forty-second annual general meeting of 
Associated Portland Cement Manufacturers, Ltd., 
which took place in London yesterday, Thursday, 
April 17th, Sir P. Malcolm Stewart, the chairman of 
the Association, dealt with the growth of the British 
cement industry and its present position. With 
regard to a possible shortage of cement, Sir Maicolm 
said that the position to-day was that the industry 
held in stock over one million tons of cement and 
cement clinker, and it looked as if a number of the 
important factories would be compelled to reduce 
their production because their cement warehouses 
and silos were filled to capacity. Speaking on the 
work of the Cement Makers’ Federation and its War 
Executive Committee, Sir Malcolm said that in the 
years before the war and those immediately preceding 
it the Federation had done much useful work. The 
determination of the industry to provide for the future 
was given effect to long before the outbreak of the 
war. Between the years 1934 and 1938 the industry 
had increased its annual production capacity by no 
less than 2} million tons. That heavy expansion of 
capacity had taken place mainly outside the Thames 
and Medway areas, and it far exceeded any normal 
requirements which arose to meet normal demands ; 
indeed, the industry had been faced with problems 
arising from over-production. Starting from a weak 
industry, suffering from adversity and paying the 
lowest of wages, the work of the Federation had 








brought about a remarkable change. The industry 
had been rationalised and was now working at high 
efficiency, with improved plant ; it was paying good 
wages and was making provision for the welfare of 
its workers. In the course of his address Sir Malcolm 
said that in the fifteen years prior to the war the 
average cost of the production of one ton of cement 
had been reduced by as much as 32-3 per cent. On 
the other hand, the cost of raw materials had risen 
considerably. Coal, the heaviest item, had risen in 
price by 65 per cent. in the years between 1934 and 
mid-1939, and it had always to be remembered that 
it took about one ton of coal to produce 2} tons of 
cement. Customers had shared in the proceeds made 
available from reduced costs of production, and in the 
fifteen years prior to the war the net naked average 
price received at the works from the consumer had 
been reduced by 35 per cent. With regard to wages, 
between 1925 and May, 1939, there had been alto- 
gether six advances in wages, totalling 12s. per week, 
granted by the National Joint Industrial Council. 
The recent creation by the Government of a Ministry 
of Works and Buildings, with Lord Reith as the 
Minister, was regarded as a step in the right direction, 
and the effective organisation of the Federation was 
considerably facilitating the task of the Ministry. 


Dock Labour in Glasgow 


In the course of a speech made in London on 
Wednesday, April 9th, the Minister of Transport, 
Lieut.-Colonel J. T. C. Moore-Brabazon, said that 
the turnround of ships must be accelerated. A new 
form of labour with a fixed minimum wage for dock 
workers was already working well at Liverpool, but 
some opposition had been met with in introducing 
the same scheme to Glasgow. He reminded his 
Scottish friends that the new scheme would definitely 
start on Tuesday, April 15th. The Ministry had 
informed the Glasgow dock workers that they must 
either accept the scheme or cease to be employed as 
dockers, for from Tuesday, the 15th, until the end 
of the war the Ministry would be the only employer 
of dock labour at the port. We may recall that last 
week the Glasgow dockers failed to 1each a decision 
on a recommendation by their union that they should 
accept the Government’s dock labour scheme for a 
trial period of-three months. Applications for regis- 
tration under the scheme closed officially on Saturday, 
April 12th, but Mr. Robert Letch, the Port Regional 
Director, extended the time until Monday. On 
Tuesday it was announced that, in spite of the 
decision of the dockers, confirmed by a ballot vote, to 
have nothing to do with the Government scheme for 
the decasualisation of labour in the Glasgow harbour 
and docks, the new scheme was successfully brought 
into operation. More than 75 per cent. of the members 
of the Dockers’ Union have, it is learned, agreed to 
the proposal, and the officials are hopeful that before 
the end of the week all concerned will have come into 
line. On Tuesday morning last there were more 
dockers available than there was work for, and those 
who attended and did not get a job had the satis- 
faction of knowing that under the guaranteed wage 
scheme they will be paid for an attendance as if they 
had worked a shift. 


Control of Coal Industry 


On Saturday, April 12th, it was announced by the 
Mines Department that after further discussions 
between the Department officials and the repre- 
sentatives of the Mineworkers’ Federation agreement 
had been reached on Thursday, April 10th, on the 
application of the Essential Work Order to the 
mining industry. In a resolution passed by the 
Executive Committee of the Mineworkers’ Federation 
the decision of the Government to introduce the 
Order on mutually agreed terms was noted. It was 
agreed to inform the Minister that the Federation 
calls for the collaboration of the Mines Department 
towards the establishment of a national board, with 
power to consider wages and other matters affecting 
the industry. While it was originally suggested under 
the Order by the Mines Department that there should 
be a guaranteed week and guaranteed wages at present 
rates of five days, the Miners’ Federation and the 
coalowners are now understood to have agreed on a 
week of six days. The Order, it is pointed out, will 
give to pit committees in the coalfields greater powers 
to deal with absenteeism than have hitherto pre- 
vailed. In a broadcast address on Tuesday evening, 
April 15th, Mr. R. D. Grenfell, the Secretary for 
Mines, made an appeal to the mining community, 
both owners and men, for an increase in output in 
order that the war effort shall not suffer from lack of 
coal. Mr. Grenfell stated that after a careful review 
of all the facts it was calculated that there must be 
an increase in average output this summer of 10 per 
cent. if the war effort was not to suffer. He realised, 
he said, that the industry was facing that task with a 
much depleted labour force, and one which was still 
declining. Men, he said, must be stopped from leaving 
the industry. 
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Further Canadian Locomotive Experiences 


By EDWARD 
No. 


H. LIVESAY 
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(Continued from page 190, March 21st) 


C.N.R., “‘ THE CONTINENTAL LIMITED ’’— 
VANCOUVER-SASKATOON 

AY return to Vancouver was also made with 

“The Continental,” which picked me up at 
Kinley, a diminutive village 40 miles west of 
Saskatoon. The train was not scheduled to stop 
there, or short of Biggar, the next divisional 
point, but in Canada, if one’s ticket reads to a 
place sufficiently distant—in this case Kamloops, 
or farther west still—even a first-class train such 
as “The Continental” will halt on request at the 
most insignificant station, provided the agent has 
been approached well before train time. So “ The 
Continental’ was brought to a stop at trifling 
Kinley just to pick up one equally trifling passenger 
—mzyself. Under the disapproving eyes of the crew 
I hurriedly boarded the train, as there was no time 
to reach the engine; it was away up the track. 
I joined it at Biggar ; it turned out to be my old 
friend ‘* No. 6047,” on its way back from Winnipeg. 
The load was fifteen cars, about 1200 tons. Servic- 
ing was carried out by the ground crew, as usual— 
oiling, greasing, ashpan clearing, and so forth. 
Grease guns are connected to various nipples, air 
pressure from the brake supply being used to force 
the lubricant home at some points, and hand power 
at others. This certainly seems one drawback to 
grease lubrication ; that a considerable number of 
men should have to be on hand at intervals of 
125 miles or so to attend to various matters that, 
with oil as a lubricant, would look after them- 
selves or, at any rate, would call for no attention 
apart from that of the driver. I might here again 
hold up “The Flying Scotsman” in comparison, 
doing its 392 non-stop miles with no external care 
en route, all lubrication being automatic. Such an 
achievement would apparently be quite beyond the 
capability of a grease-lubricated engine. 

“The Continental” left Biggar at 11.40 p.m., 
with a non-stop run of 140 miles to Wainwright 
ahead of it, save for a possible “flag stop” at 
Unity, which, as it happened, was not called for. 
As is sometimes the case, the “‘ Ashcroft ’’ exhaust 
pressure gauge did not seem to be giving a true 
reading ; on half throttle and 25 per cent. cut-off 
it showed practically nothing at all, instead of, 
say, 5lb. When working properly it is a useful 
device, indicating, among other things, negative 
pressure when the engine is drifting, which may 
predicate the entry of smoke-box gases into the 
valve chambers, with resulting evil effect on the 
valves. The “6000” class engines guard against 
this possibility by an atomiser, which lubricates 
the valves when steam is shut off. This reminds 
me of a similar arrangement noticed on the 
G.W.R. “ Kings ” and “ Castles ” during my runs 
to Plyniouth in those happy, far-off pre-war days. 
I do not remember anything of a like nature on 
other British engines, though perhaps my memory 
is at fault in this. 

The automatic foam meter was in frequent 
operation during this run, coping with that prairie 
béie noir, alkali water. Without it, the fireman 
would have had to attend personally to blowing- 
down every few miles, as was the case with the 
C.P.R. “2800’s” on the “Dominion” which 
will be dealt with later. I remember noting 
then: “‘Why not continuous blow-down?” I 
had not at that time come across the foam meter, 
which is very nearly continuous in operation. As 
has been mentioned, chemicals are added to the 
tender water also, but these can do harm if used too 
freely. 

To describe the foam-meter briefly, it works with 
current supplied from the lighting system. There 
is an indicator in front of the engineer, with two 
lamps, yellow and red. When moderate foaming 
occurs the yellow lamp lights up; if the foaming 
becomes very severe, and priming is likely to result, 
the red lamp gives the warning. Two electrodes 
of different lengths project down from the top of 
the boiler shell into the steam space. If foam or 
high water comes into contact with the longer of 
the two electrodes, the yellow lamp lights, and a 
solenoid opens an air valve connected with the 
blow-down cock. If for some unusual reason, such 
as exceptionally bad water, foam should reach the 
shorter electrode, the red lamp lights up, and in 


down cock, to assist the automatic arrangement. 
The device seemed to work perfectly, and the crews 
all spoke in its favour. Something of the kind is 
certainly needed on the prairie, where bad water is 
so prevalent. 

The Wainwright stop was made at 3.15 a.m., 
140 miles in 215 minutes, 39 m.p.h. Away again 
at3.25. Engineer Moffattand Fireman Dunn proved 
to be very interesting hosts. The former had been 
on the South African railways for many years and 
was full of enthusiasm for that system and country, 
his yarns being so absorbing that my notes over 
this section are chiefly conspicuous by their absence. 

The “ Franklin ” butterfly fire-door is hinged at 
the top and divided down the middle, one advan- 
tage of this being that irons can be used through a 
narrow slot left when the door is only partly open ; 
so the fireman can work in comfort without being 
roasted. I remember several types of doors on 








Fic. 7—C.N.R.—‘ NO. 6054,"" LOOK- AHEAD 
British engines that had to be fully open when an 
implement was used, much to the fireman’s 
affliction. Work was probably hurried and might 
have been imperfect, because of the human 
element’s inability to ‘stand the gaff.” Dunn 
mentioned that on a long engine trip such as this— 
Winnipeg to Jasper, over 800 miles—the tube 
plate becomes caked, and in the absence of a sand 
gun there is no means of clearing it. Merely 
feeding sand through the fire-box—even this is 
not done on coal-burners—though valuable for 
tube cleaning, probably would not help the tube 
plate much. Memories of the soot blower on the 
L.M.S. “Coronations”’ come up; this is very 
effective in England, so I should think it worth a 
trial in America, where engines do runs approaching 
four figures without shed attention. Perhaps it 
is used on some lines; I have never come across 
it, however. 

There was an unscheduled stop at Tofield, 








this case the engineer must open an extra blow- 


5.28 a.m.; then on, in a drizzle, just enough to 
create a little quarter slipping sometimes. This 


takes place, I suppose, when coupling and connect- 
ing-rods on both sides are covering the upper half 
of the wheel revolution. A drawback of two- 
cylinder engines with heavy motion; I cannot 
imagine this happening with three or four-cylinder 
engines ; it must be hard on tires. 

There is a short stretch of double track approach- 
ing Edmonton, on which automatic block signals 
are installed; ‘‘ The Continental’’ came to a 
stand in the depét at 6.35 a.m. O.T., having covered 
the 127 miles from Wainwright, with one stop, in 
190 minutes, 40 m.p.h. 

Edmonton has repair shops, which I visited, and 
found very interesting. Though boosters were not 
used on any of the “ 6000” class engines hauling 
* The Continental,” ‘“‘ No. 5121,” from Port Mann 
to Kamloops, was so fitted, and this auxiliary has 
come into these articles so often that a reference to 
possible trouble that can afflict it may be in order. 
The most likely thing, I was told, is a leaky gasket 
in the pneumatic clutch cylinder, which puts it in 
or out of gear ; this completely upsets its functions. 
The booster is cut out by a device combined with 
the reverse gear, operating automatically as the 
engine is notched up after getting away. It can 
be cut out directly, too, should the former fitting 
fail to function. 

“ The Continental ” left Edmonton at 7.30 a.m. 
with ‘‘ No. 6054,” in charge of Engineer Callwell 
and Fireman Morrison, on a fine, frosty morning, 
the load being ten cars, say, 800 tons. Wandering 
round the engine before train time, I noticed the 
compound brake pump, necessary where such long 
trains are handled ; a freight might have upwards 
of 100 cars, weighing thousands of tons. It is the 
Westinghouse, of course. The simple way the 
frame can be carried straight back under the fire- 
box is made possible by grace of a generous 
loading gauge and high-pitched boiler, and a per- 
missible height of nearly 16ft. The English limit, 
a little over 13ft., adds to the designer’s difficulties 
in many ways. With L.M.S. ‘“ Coronations,’’ for 
instance, the frame has to be dropped under the 
fire-box—and doubled, unless I am mistaken—a 
necessary but complicated arrangement. Another 
little item: I was told the grate in the ‘‘ 6000” 
class is of the rosebud pattern, instead of the 
finger, the former having been adopted because the 
other called for too much coal as a bed when oil is 
sprayed on for fire lighting. 

It was a snappy day, with the winter freeze-up 
near; frost lay white on the ground, and the 
cottonwood trees stood naked among the ever- 
green firs. Banter went to and fro across the cab : 


Engineer: ‘‘ How are you getting on on your 
side ?”’ 
Fireman: ‘* Fine—O.T.—guess you're a little 


” 


late. 

Aside, to me: ‘‘ It’s hell when one side gets in 
ahead of the other.!”’ 

Prairie conditions came up for discussion ; 
50 deg. below zero are quite possible in. the 
Edmonton country ; the injector has a heater to 
prevent freezing ; tender water has to be warmed, 
and soon. In this cab I noticed yet another device 
for keeping the front windows clear; these must 
total about a dozen, ranging from the scientific 
to the primitive—from the ‘“‘ Kent” revolving 
type to a fistful of waste. This latest aid was a 
little jet of hot air directed against the inside of 
the window to keep the glass warm and prevent 
snow from sticking. 

Ed-on, the first divisional point west of 
Edmonton, was reached at 10.35 a.m., 129 non- 
stop miles in 185 minutes, 42 m.p.h. Here Messrs. 
Jones and Ross came aboard, the latter a native of 
Dornoch, Scotland, and very interested in my 
Scottish locomotive experiences. The riding of 
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‘No. 6054 ” was good, and the prevailing gradient 
still a steady rise towards the mountains, already 
visible as a jagged line across the western, horizon. 

At Obed, 36 miles from Edson, an intermediate 
“peak.” of 3562ft. was reached, after which there 
was @ fall of 346ft. over the 24 miles to Entrance— 
the name is self-explanatory. Rock cuttings were 
entered here—Fig. 7—with mountains on all sides, 
standing up bold and menacing white-tipped grey 
masses against a blue sky. At Brule Lake a long 
stretch of the old Grand Trunk Pacific gradient 
lay abandoned on the other side, concrete evidence 
of wasted millions. The lake dries up in winter, 
leaving a great expanse of sand which blows 
badly, to combat which sand fences are put up. 
Snow fences and I are well acquainted, but sand 
fences are something new. It was wild country, 
frightened deer fled away from the train, into the 
bush, leaping over windfalls with an easy grace that 
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FIG. 9—SECTIONS OF FIREPAN 


it was a delight to watch ; mountain goats skipped 
over little streams and seemed to run right up the 
face of almost vertical cliffs upon which one would 
think it impossible for them to find a foothold. 
And so into Jasper at 10.40 p.m., the 106 miles 
from Edson, with one stop, having taken 175 
minutes, 36 m.p.h. Feeling I had earned a week- 
end in the mountains, I stopped off, Fireman 
Stewart putting his delightful bungalow at my 
disposal, a typical example of the kindness shown 
me by the enginemen with whom I have travelled. 

Leaving Jasper ultimately, as before, with 
“The Continental” at 12.55 p.m. of a Sabbath 
day, it will be noticed that the train apparently 
pulls out forty-five minutes before it gets in. The 
explanation lies in mountain time giving place to 
Pacific—an hour is dropped at this point. The 
engine was again ‘‘ No. 6057 ’—Fig. 8—in charge 
of Findlay and Stewart, as before, and the load 
eleven cars, 875 tons. A spotlessly clean cab, the 
result of liquid fuel, gives a good opening for a 
brief description of the fire-box arrangements on 
these oil-burning engines. Figs. 9,10 and 11 show 
that the burner is fitted at the back of the fire- 
pan, which takes the place of what would be the 
ashpan of a coal-burner. The firepan is entirely 
closed in with brick and asbestos, except for the 
miniature ashpan with its damper B, through 
which air for combustion enters, controlled from 
the cab by the rod C. D is, of course, the throat 
plate. On the tender two steam pipes will be seen ; 
they warm and thin the oil before it is passed to 
the burner. Sand is provided for tube scouring, as 


and efficient and has long passed the experimental 
stage. It is used extensively on engines working 
in the Pacific coast country, in which are some of the 
chief sources of supply. 

There was a brief stop a little west of Jasper to 
allow the eastbound ‘“ Continental ” to pass, and 
at 1.38.the “‘ Divide’ was reached, 3717ft., the 
highest point on the C.N. system, and the boundary 
between Alberta and B.C. After this, it would be 
practically a continuous descent to Vancouver, 


is easy enough with power reverse gear, as it calls 
for no physical effort, but with manual control it 
is possible to imagine some men being disinclined 
to take the necessary trouble. 

Darkness had fallen soon after leaving Blue 
River, so there is some excuse for the paucity of 
notes that resulted. The train was running along 
a valley between mountains, but all I could see of 
them was an occasional silhouette. It was often 





impossible to tell whether one was looking at a small 























‘and all very easy locomotive work. There was no 
need for a foam meter with this pure mountain 
water; but nevertheless, a compound is added to 
the tender water—sodium potash, I was told. The 
weather was getting dull and a five minutes’ stop 
to contemplate the glory of Mount Robson was 
scarcely worth while, as the monarch had Weiled 
his majesty behind clinging cloud. Even though 
only a few days had passed since I had come 
eastward through this same valley, changes could 
be seen, ominous of the approach of winter. Gone 
were all the golden leaves that had made the land- 
scape so warm and glowing ; a colony of beaver, 
busy little lumberjacks, were still working away as 
they had been before, but the one tree I had noticed 
then lying prone had become four in the interim, 
and another looked very shaky, soon to fall. Even 
a few hesitating, apologetic snowflakes had drifted 
down at Yellowhead, and trackside pools had a 
skin of ice on them. Yes, it was time I got back to 
Victoria. 

The technique of using sand for tube cleaning is 
interesting. It is put into the fire-box with a little 
scoop, through an inspection hole, after shutting 
the damper, which induces a fierce draught through 
the said hole. The cloud of black smoke that 
immediately shows from the stack (sorry, chimney) 
is not entirely soot, but is partly the result of the 
air supply being upset. 

Blue River was reached at 5.30 p.m., the 
average speed from Jasper being 29 m.p.h., 
with five stops. A new crew, Messrs. Boyd 
and Sarles, took charge. Again an engine 
truck axle heated and was given water treatment— 
possibly it was the same one as before. 

‘* Different men, different methods.” It is 
always worth while to watch contrasting ways of 
engine handling, as I have had the opportunity of 
doing during these trips. Boyd said that his 
modus operandi was roughly to leave the throttle 
alone as far as possible, making speed and power 





has been mentioned. This oil firing is both simple 
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FiG. 10—FIREPAN OF OIL-BURNING LOCOMOTIVE 


mountain close alongside or a big one afar off. I 
felt rather like Sandy, seeking a friend in a fog. 
‘““Hae ye seen Macpheirson?” he asked of a 
passer-by. “I’m no’ sure,” was the reply. “I’ve 
ony seen one mon, and couldna tell if he was a wee 
mon wi’ a beard or a tall mon wi’ a sporran.”” In 
much the same uncertainty as to external objects 
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FiG. 11—DETAILS ON TENDER 


I was carried on to Kamloops Junction, reached at 
10.05 p.m., after four stops, 265 minutes for the 
139 miles from Blue River, 31-5 m.p.h. Here I 
stopped off, in order to continue next day by 
freight train, so as not to miss any of the grand 
Thompson-Fraser Canyon section by reason of 
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darkness. Daylight is essential to do_ it 


justice. 
KAMLOoPS-VANCOUVER, C.N.R. 


At Kamloops my association with “‘ The Con- 
tinental’’ ended, and the train continued to 
Vancouver without its recorder. A freight engine 
now became my observation post, a 2-8-0 Con- 
solidation, ‘“‘ No. 2762, N5,’’.class, a decided con- 
trast to the oil-burning ‘‘ Mountain ”’ type loco- 
motives I had ridden from Saskatoon. ‘ No. 
2762’? was a hand-fired coal-burner, well past its 
youth, and though it might be an exaggeration to 
say it was well stricken in years, it could justly 
claim consideration as a «veteran. The class is 
illustrated by Fig. 12. The cylinders are 20in. by 
30in., driving wheels 5ft. 3in., steam pressure 
250 lb., giving a tractive effort of 40,476 lb. The 
heating surface totals 2997 square feet, to which the 
superheater contributes 1000 square feet; the 
grate area is 50-62 square feet. The weight of the 
engine is 104 tons, adhesive weight 92 tons, and the 
total weight 199 tons. Walschaerts valve gear and 
an exhaust steam injector are employed, and the 
dimensions show that the class is fairly powerful, 
if not by modern standards, and well suited to the 


C.P.R., the difference between the gradients of the 
two lines became very evident. The C.N.R. carried 
on with its steady fall towards the coast, but the 
C.P.R. was constantly changing its location from 
above us to below, and back again. There was 
unlimited curvature, but the engine took it well 
and rode nicely, though rod reaction was always 
perceptible as pull and push. After Walhachin 
the track again crossed the river—here an angry, 
swirling torrent—to the right bank. I believe the 
Thompson is crossed eight times, and the Fraser 
River twice between Kamloops and the coast. 
Ashcroft—where the potatoes come from—was 
passed at 7.38 a.m., 52 miles in 128 minutes, a 
little over 24 m.p.h., with one lengthy inspection 
stop. It is forbidding country here, with traces of 
volcanic origin, yet somehow it is fine, in a naked, 
sunbaked way. In 1880 the river rose far above 
where the track is now, owing to a slide blocking it. 
I suppose the same thing could happen again— 
Nature is no respecter of railways. At Spences 
Bridge, 78 miles in three hours, there was a half- 
hour stop, for breakfast, water, and to clean the ash- 
pan. The sun was drying up the morning mists, 
and I began really to enjoy the trip made on a novel 





type of engine, through fascinating scenery. 
“No. 2762 ’’ was an easy 
steamer, the 250 lb. work- 











FiG. 13—C.N. AND C.P. TRACKS IN FRASER CANYON 


comparatively easy gradients over which the 
engines operate. 

The train was made up of fifty-nine box cars, 
of course air braked and centre coupled, weighing 
about 3000 tons, and left Kamloops at 5.30 a.m., 
in darkness and drizzle. The start was made very 
gently, as befitted such a long train, and there was 
a little slipping, but the engine really got away 
very well with its considerable load on treacherous 
rails. There was slight oscillation at each beat, 
which largely disappeared as the speed rose, only 
to be expected with 30in. stroke cylinders and no 
trailing truck. At 10 m.p.h., when the throttle 
was opened more generously to speed up, moment- 
ary slipping occurred again, and there was some 
blowing off, checked by opening the fire-door. 
Dawn was now breaking, and the broad Thompson 
River began to emerge out of the darkness; we 
were running high above it on the right bank. The 
train jogged along at about 30 m.p.h. on the pre- 
vailing gently falling gradient to the first stop, at 
Savona, for inspection, carried out by the brake- 
men ; one rides in the caboose at the rear, and the 
other in the engine cab. The weather was clearing, 
as the train ran on through the drab brown hills, 
dotted with stunted pine and birch, a misty cloud 
rack clinging to their tips, the only real colour being 
from patches of vivid red sumach lying like blood 
beside the track. Crossing the river to the left bank, 
and continuing for a while side by side with the 








ing pressure being well 
maintained, though, of 
course, the track was 
mostly level or down. 
The riding was quite 
good, if it did seem to 
include a tendency to 
dance on the springs, 
and the 2-8-0 entered 
curves sympathetically. 
At one point a steel 
bridge was crossed that 
had been pushed off its 
abutments without dam- 
age by a mass of gravel 
washed down from the 
mountains after a cloud- 
burst. The bridge was 
replaced ‘“‘as is.’ The 
train wound its sinuous 
way high above the river, 
round curve after curve, 
through short tunnels and 
magnificent scenery. Pin- 
nacles and turrets of red 
rock were piled up on 
every side, some of the 
rugged, naked harshness 
subdued by fir trees 
established wherever they 
could secure a roothold. 
The C.P.R. track clung 
to the opposite bank ; 
ahead, behind, and on 
all sides were mountains, 
one jagged, snow-capped 
peak soaring up into the 
blue through a wisp of 
fleecy cloud. At Lytton 
the Thompson and Fraser 
join forces, the former 
running yellow and the latter green, so continuing 
side by side down a single channel without mixing, 
for several miles. Here, too, an Indian graveyard 
was perched, round which the track had to be 
diverted, the tribe refusing to allow the graves to 
be disturbed. And quite right, too. 

Traversing the Fraser Canyon—Fig. 13—is 
absorbingly interesting, and I dodged from side 
to side across the cab like a flustered chicken in a 
road, but whether scanned from the train or the 
engine, one can never be sure of taking in every- 
thing. Wrapped in contemplation of grandeur on 
one side, you are very apt to miss something 
equally spectacular on the other. There is really 
only one perfect coign of vantage from which to 
make an all-embracing survey, the front end, so 
along to that breezy platform I clambered, and 
from it for an hour or more watched the unfolding 
of the most soul-satisfying moving picture of the 
canyon that it has ever been my good fortune to 
enjoy. The crew were somewhat concerned at 
first. “‘ You can if you like—we aren’t allowed to 
—but for God’s sake don’t fall off!” This article 
shows that I took their advice to heart. The heat 
radiating from the smoke-box door did its best to 
counteract the keen mountain air—though without 
entirely succeeding—and the deep diapason of the 
exhaust thundering overhead lent a musical 
accompaniment to what proved a most enjoyable 
experience. But until I saw them from the cow- 








catcher I never realised how numerous and sharp 
the curves along the canyon are ; and further, how 
easy it is to see with the mind’s eye just what would 
happen if the engine suddenly left the track on one 
of them. At some places the outer rail was only 
a yard or so from a sheer drop of hundreds of feet 
into the river, and—being out of sight—I could 
only hope that the flanges were all there, and would 
never fail to do their duty. The riding was certainly 
better than at the cab end; in fact, very good 
indeed. To sum up, if the reader ever makes a 
trip to the Pacific Coast through the Fraser 
Canyon, let him abjure the seductions of air- 
conditioned cars, and do it on the cowcatcher. 
Only thus will he see all there is to be seen. And 
it must be seen—word pictures are no substitute 
for reality. With my halting pen I have tried to 
paint the sublime without making myself ridiculous 
—with about as much success as the average 
curate doing the same thing in a sermon, probably 
—so I had better switch from literature to locomo- 
tives and get on with the run. 

Boston Bar, a divisional point, was reached at 
11.45 a.m., the 130 miles from Kamloops having 
been covered in 6h. 15 min., including several 
stops—I have not mentioned them all. The train 
halted for an hour here, and engines changed, 
‘“* No. 2750”’ coming on. Boston Bar is purely a 
railway settlement ; everyone in it is of the railway 
fraternity ; if you do not belong to it you might 
as well be dead. The train left at 12.40 p.m.; 
the sun had gone in again and it was drizzling. 
The air had lost its cool mountain tang and felt 
soft and moisture laden; we had reached the 
Pacific slope. The cab presented two novelties : 
(1) the “‘ Shoemaker ”’ sliding divided fire-door and 
(2) a soot blower. The former did not impress 
me; it seemed noisy and complicated. It is 
worked by foot treadle, like the ‘ Franklin,”’ 
but did not appear to be so satisfactory. The 
soot blower was the very thing I had previously 
said I had never come across on any American 
locomotive. This one consisted of two air jets, 
one on each side of the fire-box, blowing across 
the face of the tube sheet, so apparently it is 
meant to clean the sheet alone, and not the tubes. 
I should not thiak this could be as effective as a 
sand gun, which deals with both sheet and tubes. 

The next stop was at Hope, 2.30, for coal and 
water. Hope is remarkable for two things—it 
is an old Hudson Bay post, boasting a building 
erected in 1849, the British Columbian equivalent 
of the Stone Age, and the station agent is Freddy 
Bartholemew’s uncle—Freddy, the film prodigy. 
Both building and uncle were pointed out to me ; 
I looked at them with appropriate awe. After 
Hope, we at last began to get out of the mountains. 
Looking back, their summits were seen to be 
wrapped in clinging mist; the “dry belt” was 
being exchanged for the moist Fraser delta. A 
lengthy stop was made at Chilliwack to set off 
some cars and for water, after which the speed 
became higher over a level track and remained so 
right into Port Mann, where the train came to a 
stand at 5.40 p.m. The 44 miles from Chilliwack 
had been covered in 93 min., 28 m.p.h. “ No. 2750 ”’ 
came off here, its place being taken by another 
** Consolidation,’’ but of the ‘“N 1” class, hand 
fired, for the final 17 miles into Vancouver. There 
is a heavy climb of 1 in 100 on this stretch—that is 
heavy when one engine handles a 3000-ton train— 
and these ‘‘N1”’ class engines are particularly 
suited for the task of taking such big loads up 
short, but heavy, inclines. They have cylinders 
24in. by 32in., 5ft. 3in. wheels, and a tractive 
force of nearly 50,0001b. But as the heating 
surface is only 2837 square feet, they are evidently 
better suited for heavy, but short, demands such 
as this than long-continued power output. They 
are not ‘“‘stayers.’’ This engine had all its work 
cut out to lift the 3000-ton load up the 1 in 100 
bank. Judging from the thunderous exhaust 
it was evidently a case of full throttle and 50 per 
cent. cut off, and these positions were reflected 
in the fireman’s exertions. They affected me, too, 
as again I found myself wedged into a sizzlind 
slot between the fire-box and cab side. I hag 
been in various cabs for a period of over twelve 
hours that day without any respite worth men- 
tioning. It was the last straw—the climax. For 
once locomotives ceased to interest me. All | 
wanted was to get to Vancouver as soon as 
possible, out of that cab and into a bath. 
Ultimately, we reached Vancouver; stiff and 
heavy headed, I climbed down, and the fact that 
I can find no mention in my notes of the time of 
arrival proves beyond a peradventure how tired 
I must have been. It was about 8 p.m. 

(To be continued) 
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Instrument Landing of Aircraft’ 
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ee many years ago unfavourable weather con- 
IN ditions meant the cancellation of all aircraft 
flights. Subsequent development of radio aids to 
air navigation have made it possible for an aero- 
plane to fly with safety under conditions of poor 
visibility, but it still is necessary to cancel flights 
where conditions at the airport of destination are 
such that the pilot cannot see to land. The prob- 
lem of landing an aeroplane under adverse weather 
conditions remains the most important problem in 
commercial flying to-day. The United States 
Civil Aeronatuics Authority, realising this to be the 
bottle-neck of safe flying under conditions of low 
ceiling and poor visibility, has endeavoured to over- 
come the difficulty by fostering the development of 
a suitable instrument landing system. 

For more than ten years experiments have been 
under way with various types of systems, but the 
most promising ones to-day are those utilising 
ultra high-frequency radio waves. An experi- 
mental system of this type embodying the latest 
advances in the art was installed during 1938-39 
at the Indianapolis, Ind., airport under auspices 
of the Civil Aeronautics Authority. The perform- 
ance of this equipment was so satisfactory that the 
Authority decided, early in 1940, to proceed with 
the installation of similar equipment at ten 
important airports throughout the United States. 
An extended period of service testing will follow. 

Another system, similar to the Indianapolis 
system, but utilising higher frequencies and known 
as the micro-wave system, has been developed at 
Massachusetts Institute of Technology. 

Instrument landing systems have been deve- 
loped also by the National Bureau of Standards, 
the United States Army, Air-Track Manufacturing 
Corporation, Bendix Aviation Corporation, and 
other organisations. Only the so-called Indian- 
apolis and micro-wave systems are discussed here, 
however, a description of all the systems obviously 
being outside the scope of this article. 


ESSENTIALS OF ULTRA HIGH-FREQUENCY SYSTEMS 
To make an instrument or “ blind ” landing, an 





aeroplane pilot must be provided with lateral 


i 


boundary and one about 2 miles from the boundary 
on the approach side. Special antenna arrays 
have been devised to produce beams having the 
desired characteristics. A complete set of four 
transmitters is required for each landing direction, 
except where the equipment is portable and can be 
shifted from runway to runway. 

On the aeroplane three separate radio receivers 
are used, one to receive the localiser beam, one the 
glide path beam, and one the marker beacon signals. 
Signals from all three transmitters are translated 
into appropriate impulses and applied to suitable 
instruments which provide the pilot with the neces- 
sary landing information. The procedure in 
making a typical instrument landing is outlined in 
Fig. 1. Suppose an aeroplane is approaching the 
airport at an altitude of 1500ft. above the field from 
the left. Before beginning the descent the pilot 
must mariceuvre his aeroplane into proper position 
to intercept the glide path at the proper point and 
in the proper direction ; then, by means of the 
information furnished by instruments on the aero- 
plane, this invisible pathway, produced by the 
electro-magnetic fields radiated from the localiser 
and glide path transmitters at the airport, guides 
the pilot to a safe landing on the airport runway. 

After passing through the cone of silence or 
marker beacon at A, the pilot follows a course 
directly toward the airport. As the aeroplane 
intercepts the field of the inner marker beacon 
at B the pilot will observe audible and visual 
signals which continue to C. As the pilot proceeds 
along this course the landing instrument will 
indicate that his aeroplane is definitely in the 
“red ” area of the localiser field. A definite and 
known time is required to fly this distance. Almost 
immediately after the inner marker beacon is 
passed the instrument will indicate that the 
localiser course has been crossed (D). At this point 
a ‘‘procedure’”’ turn to the right is made, con- 
tinuing until the aeroplane again crosses the 
localiser course at E. The pilot then swings the 
aeroplane into the localiser course and soon inter- 
cepts the field of the outer marker beacon at F ; 
as with the inner marker beacon, visual and audible 
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FIG. 1—PROCEDURE FOLLOWED IN MAKING AN INSTRUMENT LANDING 


guidance, vertical guidance, and position “ fixes.”’ 
Lateral guidance is necessary to enable the aero- 
plane to land in the middle of the runway. Vertical 
guidance and position “‘ fixes ”’ combine to guide 
the aeroplane to a landing point on the runway at 
the proper rate of descent, and to prevent over- 
shooting or under-shooting the runway. In the 
systems described in this article four separate 
radio transmitters are required to provide this 
information : one for lateral guidance, which pro- 
duces the so-called localiser beam ; one for vertical 
guidance, which establishes the so-called glide 
path ; and two for position fixes which provide 
vertical ‘‘ marker beacons,’ one at the airport 





* Reprinted from Electrical Engineering, December, 1940; 
published by the American Institute of Electrical Engineers. 


signals indicate when the machine has reached this 
point and continue to G. Tones of different pitch 
and visual signals of different colour are used for 
the two marker beacons. From G the pilot follows 
the localiser course for a distance of 5 miles, or 
to H, where the machine is swung left ; a short 
flight in this direction is followed by a second 
“procedure ’’ turn to the right, after which the 
localiser beam is again intercepted at I. The aero- 
plane now is in proper position to begin the 
descent (see profile diagram). 

By keeping the aeroplane on the course estab- 
lished by the localiser and glide path beams the 
pilot is able to bring the aeroplane smoothly and 
safely to the airport runway. The beams radiated 





from the localiser and glide path transmitters are 


received by the respective receivers on the aero- 
plane and are translated into visual indications 
that allow the pilot to follow the glide path with 
high accuracy. On the descent the outer marker 
beacon signals again will be observed, between J 
and K ; the altitude of the aeroplane here should 
be about 500ft., and the duration of the signals 
approximately eight seconds. At L the inner 
marker beacon signals will be observed ; here, if 
the aeroplane is descending properly, the altitude 
should be 45ft. and the signals will continue for 
one and a-half seconds (to M). Contact with the 
airport runway is made within a short interval 
after passing the inner marker beacon. 


EQUIPMENT ON GROUND—INDIANAPOLIS SYSTEM 


Four complete groups of transmitters have been 
installed at the Indianapolis airport, permitting 
instrument landings in any one of four directions 
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FIG. 2—INDIANAPOLIS AIRPORT 


(Fig. 2). All transmitters are connected to a 
monitor and control desk in the airport control 
tower by telephone lines so that the four trans- 
mitters for any of the landing directions can be 
turned on as required to meet local wind con- 
ditions. Calibrated instruments and signal lamps 
give qualitative and quantitative indications from 
the various transmitters. If the output of any 
transmitter ‘should fall below a predetermined 
level, visual and aural alarms will indicate the 
trouble. Alarms also will operate if the runway 
localiser course should shift sufficiently to cause an 
aeroplane following the course to land off the run- 
way. The Indianapolis equipment was developed 
and installed by the International Telephone 
Development Company. 

Localiser Installation —Equipment for producing 
the localiser beam consists of a transmitter, 
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FIG. 3—OVERLAPPING FIELD PATTERNS 


antennas, modulator, and associated equipment, 
all housed in a wocden building approximately 
12ft. square situated off one end of the runway. 

The localiser transmitter has an output of 300 
watts, unmodulated, at a frequency of 109-9 
megacycles. It has a crystal-controlled oscillator 
followed by three frequency multiplier stages to 
produce the output operating frequency. The last 
two stages are push-pull amplifiers operating at 
output frequency. A regulator holds the supply 
voltage constant within plus or minus 1 per cent. 
for all normal variations of line voltage. Special 
precautions are taken to ensure reliable operation 
during cold weather. 

As few objects ordinarily found at an airport 
reflect horizontally polarised waves to the same 
extent that they reflect vertically polarised waves, 
the localisers are designed to radiate waves of the 
former type. To realise the advantages of hori- 
zontal polarisation, a special antenna element was 





developed primarily for localiser use which radiates 
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pure horizontally polarised waves in all directions. 
The field pattern in the horizontal plane is circular 
and in the vertical plane is figure eight-shaped with 
zero radiation upward. Radiating systems with 
five antenna elements are used, two of which are 
parasitically driven. The courses produced are 
entirely free of multiple courses and the bends in 
any of the courses do not exceed 0-15 deg., which is 
barely perceptible on the aircraft instrument. This 
antenna system produces two overlapping field 
patterns as shown in Fig. 3, which should give side 
indications of the guiding path that may be easily 
detected at distances of 20 miles from the airport 
boundary. The field on one side of the runway 
centre line is modulated at a frequency of 90 cycles 
per second ; on the other side at 150 cycles. A 
mechanical modulator is used because of its inherent 
stability and freedom from ageing. The courses 
are straight and reliably stable, maintaining their 
alignment to within one-tenth degree under all 
normal weather conditions. 

Glide Path Installation.—The glide path is sub- 
stantially a straight line from an altitude. of 
1500ft. at a distance of 5 miles from the airport to 
the airport boundary; from there the path is 
slightly parabolic in shape, intersecting the runway 
surface at an angle of approximately 1 deg. The 
path passes over the outer marker beacon, 2 miles 
from the airport boundary, at an altitude between 
500tt. and 700ft. The method by which the con- 
stant intensity glide path has been produced 
involves locating the antennas at a considerable 
distance to one side of the runway and forward 
along the runway so that the various points along 
the path appear in different directions as viewed 
from the antenna (Fig. 4). In this way the angle 
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Fic. 4—ELEVATION OF GLIDE PATH 


subtended by the glide path, as viewed from the 
antenna, is opened so that it becomes possible by 
making the antenna directive in the horizontal! 
plane, to proportion the radiation along the extent 
of the glide path and control the height of the path 
at the various points. 

The glide path antenna system consists of two 
paths of ultra high-frequency loops placed approxi- 
mately 70ft. apart, fed in the proper phase and 
amplitude to produce the required pattern. 

The glide path transmitter is identical in con- 
struction and size with the localiser transmitter, 
except that it operates on a frequency of 93-9 
megacycles The output is modulated at a fre- 
quency of 60 cycles per second, this modulation 
being accomplished by applying 60-cycle plate 
voltage to the two tubes in the output stage. 

Marker Beacon Installations —Five-watt 75- 
megacycle transmitters produce the marker 
beacons. Each transmitter and its associated 
equipment is housed in a smal] waterproof alumi- 
nium enclosure situated alongside a wire screen 
counterpoise 20ft. square, over the centre of which 
are two half-wave radiators mounted end to end. 
The radio frequency carrier in the outer marker 
transmitter is modulated at a frequency of 400 
cycles per second, keyed so as to produce equal- 
length pulses at the rate of two per second. The 
inner marker carrier is modulated at 1300 cycles 
and keyed so as to produce equal-length pulses 
at the rate of six per second. 

The marker installations are oriented so that 
the end-on radiators are parallel to the centre line 
of the runway. In this way the major axis of the 
elliptically shaped pattern in the horizontal plane 
is at right angles to and situated over the runway 
centre line. . 


EQUIPMENT ON GROUND—MICRO-WAVE 
System 


In general, the micro-wave system is similar 
to the Indianapolis system, except that the 
operating frequencies are in the neighbourhood of 
750 megacycles instead of 100 megacycles, as 
at Indianapolis. Experimental work with this 
system has been carried out by Massachusetts 
Institute of Technology under the sponsorship of 
the Civil Aeronautics Authority. The experi- 


mental apparatus was designed to demonstrate 
feasibility only, but commercial embodiment of 
the results is now believed to be within reach of 
the industry. 





The system in its present form uses frequencies 
of the order of 700 megacycles for both localiser 
and glide path beams, although a localiser operating 
at approximately 400 kilocycles was used in some 
of the earlier tests conducted by M.I.T. 

For most of the experimental investigations 
simple low-powered oscillators were employed as 
sources, using a feed-back circuit with short 
sections of coaxial transmission line as circuit 
elements. These oscillators operated at wave 
lengths ranging from several meters down to the 
limit of oscillation of the tube used (about 40 cm.), 
delivering about 5 watts at 50 cm. and about 1 watt 
at 42 cm. 

A comparative investigation was made of various 
types of antennas, parabolic reflectors, and horn 
radiators. On the basis of the results the horn 
type of radiator was selected because it was simpler 
to adjust, freer from spurious radiation from feed 
wires, and had inherently a better radiation pattern 
than was obtainable from the other devices 
examined. Like the lower frequency system, 
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FIG. 5—RADIATION PATTERNS OF HORN 


horizontally polarised waves were found to have 
more uniform behaviour with changing ground 
conditions than vertically polarised waves. 

Making use of a theory of design evolved in a 
separate research programme, a horn was con- 
structed specifically for the production of a landing 
beam. The body of the horn was made of in. 
bakelite-bonded plywood and was lined inside 
with thin copper foil. It is about 26ft. long bv LOft. 
high by 2-5ft. wide (at the mouth) and has an angle 
of flare of 20 deg. in the direction of height.. At a 
wave length of 50 cm. this corresponds to a height 
of 6 wave lengths and a width of 1-5 wave lengths. 
The exciting antenna is a straight wire about 
} wave length long placed in the throat. Fig. 5 
shows measured radiation patterns of this horn in 
the vertical and horizontal planes under sub- 
stantially free-space conditions. The vertical 
pattern is notably free from secondary lobes. The 
horizontal pattern has been made sharp and the 
secondary lobes have been tolerated for sake of 
power gain. The preferred pattern in this plane, 
were less power gain satisfactory, would have a 
single broad lobe. A beam of this character could 
be obtained by reducing the width of the horn. 

On the basis of preliminary tests, two horns of 
the above type were set up with the lower edges 
of the mouths touching the ground ; the angle of 
elevation of one was 5 deg. and of the other 10 deg. 
When transmitting with equal strength these two 
horns yield a glide path angle of about 6 deg.; a 
smaller angle is obtained by reducing the power 
output or modulation of the lower horn. 

In the tests separate transmitters operating at 
slightly different carrier frequencies and modu- 
lated at 90 and 150 cycles per second, respectively, 
were used to excite the two horns, in order to avoid 
space interference of the carriers and to obviate 
any difficulty of cross modulation. Subsequent 
investigation has established a method by which a 
single source is used successfully. The use of 
separate oscillators is open to objection principally 
because it doubles the transmitting apparatus. 
Flight tests made during September, 1939, estab- 
lished the straightness of the micro-wave path 
over its entire length. A straight-line landing 
path at an angle of about 3 deg. with the ground 
was flown consistently over a distance of somewhat 
more than 5 miles. Using a transmitter having 
an estimated power output of 50 watts, which was 
supplied to one horn, flight tests demonstrated 
that extremely strong signals were received at a 
distance of 25 miles and an altitude of 2500ft. 
This performance indicates that usable landing 
signals may be obtained at distances of the order 
of 50 to 75 miles. 

(To be continued) 





Ships’ Cargo-Handling Gear* 
By L. T. MORTON, Member. 


In drawing up the specification for cargo-handling 
gear of a ship for a given service, the shipowner or 
shipbuilder has to decide on the motive power to be 
employed, whether cranes or derricks and winches 
will be more suitable, and the number and disposition 
of the powered units. The choice of motive power 
lies between steam, electric, diesel engine, hydraulic 
ram, and diesel-hydraulic or electro-hydraulic rotary 
units. The decision between derricks and cranes 
almost invariably results in derricks being fitted, as 
giving a more flexible arrangement at cheaper cost. 
Cranes do, however, find favour for certain coastal 
trades, avoiding the necessity for stowing and rigging 
of derricks for short sea passages. The number and 
disposition of the powered units depends largely on 
the size of the vessel (which governs the number of 
hatches to be served) and to a lesser extent on the type 
of cargo to be handled. The important decision to 
be made therefore is that of the motive power to be 
used. 

Steam and electric drive for cargo winches each 
has its advantages and disadvantages, which will be 
dealt with shortly. Diesel drive, though economical 
in fuel consumption and comparatively cheap in 
first cost (provided some maker’s standard mass- 
produced engine can be employed), lacks the flexi- 
bility of control so necessary for cargo handling. 
For safety and convenience a governed-speed con- 
stant-running engine must be used, driving the hoist- 
ing barrel through the necessary gearing and a friction 
clutch. Thus, creeping speeds necessary for breaking 
out cargo can only be obtained by slipping the clutch, 
a somewhat indefinite method, and light-hook speeds 
are limited to the full-load hoisting speed. Increased 
flexibility can be obtained by the introduction, at a 
considerably increased cost, of a controllable hydraulic 
coupling between the engine and gearing. These 
characteristics have resulted in this type of drive 
being limited to lighters and certain small coasting 
vessels, which rely largely on shore gear for handling 
their cargo. 

Hydraulic rams were introduced by certain owners 
for handling cargo before the end of last century with 
the sole intention of avoiding the noise which was, 
and still is to a lesser extent, invariably associated 
with the steam winch. Being very inefficient, the 
use of hydraulic rams on shipboard has almost com- 
pletely ceased, while another serious disadvantage 
of this system was the liability of the water to freeze 
in cold climates. Rotary hydraulic power units, in 
which the loss of the hydraulic medium is negligible, 
use oil as a medium, and do not therefore suffer from 
this latter disadvantage. Their efficiency is not high, 
and though claims are made for 80 to 90 per cent. for 
certain systems, in practice 60 to 70 per cent. is 
nearer the mark. This means that whenever a 
hydraulic unit is utilised to transmit power from a 
prime mover—whether steam engine, diesel engine, 
or electric motor—to a winch, about 50 per cent. 
more power must be put into the prime mover for a 
given power at the winch barrel than would be the 
case if the prime mover was directly connected to 
the winch. In addition, of course, the cost of the 
installation is very considerably increased. 

It may be assumed with safety that the introduc- 
tion of hydraulic transmission of power in deck 
machinery was due to the lack of reliable and satis- 
factory means then available of controlling electrical 
power, when the advantages of electrical power were 
first being utilised for working cargo. Now that com- 
paratively reliable and satisfactory control systems 
are available for electric motors, there is very little 
to justify the cost of such an installation in any 
average cargo vessel. There is, however, one field 
where hydraulic power may still be of interest. Some 
small modern coasting vessels are each fitted with a 
diesel-driven hydraulic pump in the engine-room 
which can supply power to a pair of winches or to 
the windlass and capstan, or to the steering gear, 
none of which groups is required to be in service 
simultaneously. Where space is limited, both on 
deck and in the engine-room, and the engine-room 
personnel is small, there are advantages to be claimed 
for this system. On the other hand, however, owners 
may hesitate to put all their important auxiliaries 
at the mercy of one diesel engine. The conclusion 
reached almost universally when considering the 
question of motive power to be employed for 
working cargo is that direct-driven steam or electric 
winches are the most suitable, in that about 99 per 
cent. of ships afloat to-day are fitted with one or 
other of these types. 

When diesel-engined ships made their appearance, 
it became almost standard practice for these to be 
fitted with steam winches. The introduction of elec- 
trical power for working cargo was largely for con- 
venience, as no steam was available or required for 
other purposes, and the advantages of electricity 
were not then fully appreciated, while electrical 
power units on ships’ decks were suffering from con- 
siderable teething troubles. The first essential feature 
of a cargo winch is reliability, and reliability under 
worse conditions of working than any other item of 
machinery on a ship. The reason for this is that the 
winch is handled by unskilled workmen who have no 


* North-East Coast Institution. Extract. 
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interest in the upkeep of the winch, and whose 
employers’ payment varies proportionately with the 
speed at which the winches are driven. There is 
thus no incentive towards careful handling. 
In addition to the handling by unskilled workmen, 
deck machinery must also be capable of standing up 
to extremes of weather conditions. Furthermore, 
deck machinery is subjected to frequent immersion 
in salt water and the constant effect of a corrosive 
atmosphere, and must sometimes work in an atmo- 
sphere containing quantities of fine erosive solids 
when working certain types of cargo. 
Nevertheless, steam and electric winches can now 
stand up to the most arduous duties with very few 
stoppages, provided they are given the necessary 
routine maintenance and repair that all machinery 
requires. 
THE Economy or Carco HANDLING 
Assuming, then, that both types of winch are 
sufficiently reliable ‘for their duties, there comes the 
question, Which is the more economical ? To arrive 
at a decision there are three main points to consider, 
which are—the capital cost of the installation, the 
fuel cost to operate it, and the cost of maintaining it 
in good order. Electric winches cost considerably 
more than equivalent steam winches to buy—roughly, 
two and a half times as much—without taking into 
consideration the costs of boilers and steam pipes 
and generating plants and wiring; but they cost 
considerably less to run. It is difficult to obtain 
accurate figures for the relative cost of fuel for work- 
ing a similar cargo in or out of similar ships by steam 


and are being made to provide improved cargo- 


shortly ; but these considerably increase the cost of 
an outfit of winches, and their use has been largely 
confined on shipboard to more vital machines, such 
as the windlasses and ca: Where silence while 
working is essential or desirable, electric winches, 
speaking generally, are infinitely more suitable than 
steam winches, as anyone who has endeavoured to 
sleep underneath or anywhere near a normal steam 
cargo winch at work will fully appreciate. Electric 
winches are always ready for instant service, whereas 
steam winches require warming through, and«the 


refinement than the standard types in general use 
is mentioned in an attempt to refute the statement 
often made that winch manufacture has not pro- 
gressed in any way during the last fifty years. How- 
ever, to justify the policy of owners who prefer to 
utilise the standard article, it must be understood 
that such refined winches as those last mentioned are 
comparatively expensive, and the relative cost of 
such a winch and an equivalent electric winch is 
considerably nearer unity than with the standard 
article. Where passengers’ comfort and convenience 


steam pipes thoroughly clearing of water before} are to be studied, the cost of such winches-can be 


they can do their work. Opening up the steam valves 
for deck steam is often a very tedious operation, in 


justified, where the periods of working are not suffi- 
cient to justify the still further cost of electric winches 


cold climates particularly, any haste causing alarm- | and their ancillary equipment. 


ing noises and broken joints in the steam lines. Engi- 
neers who have had to lie in snow trying to thaw out 
frozen steam pipes with blow lamps in inaccessible 


Electric Winches.—The simplest and cheapest type 


of electric winch available on the market is un- 
doubtedly the two-speed spur-geared drum-controlled 


places on deck will doubtless fully appreciate the|type, which is largely fitted by Continental ship- 
availability for instant service at any time of electric | owners, but has not been adopted to any great exent 


winches. 


Types OF STEAM AND ELECTRIC WINCHES 


The foregoing remarks have covered briefly the 


by shipowners in this country. Though cheap in first 
cost, drum control is not generally considered suit- 
able for the heavy duties of cargo handling, in the 
hands of unskilled labour. Some winches of this 
type do not possess the advantage of silent working 


lati isad p 2 > 
pr llr sheagy aan vantages of stenne ae generally attributed to electric winches, and are, 


electric drive for cargo winches, the comparisons 
being made on general lines between the types most 
commonly used on shipboard. There are and have 
been, however, many variations of both steam and 
electric winches available on the market, and to 
obtain a true picture of the efforts that have been 


i and electric winches, but figures have been published 
; making it almost ten to one in favour of electric 
winches. Probably about seven to one is a fair figure. 
: One factor which greatly favours electric winches is 
that stand-by losses are reduced to zero, while in a 
steam outfit radiation and leakage losses are con- 
tinuing whether the winches are working or not. 
is not practical to shut steam off deck for stand-by 


periods of short duration. 


Relative maintenance costs naturally depend on 
the types of winches being considered, the treatment 
they receive, and the attention given to them in 
routine overhauls, but it is generally accepted that, 
again, electric winches show a considerable saving 

i over steam. From the cost of running and mainten- 
1 ance, then, there is little to recommend the fitting of 
steam winches, but their lower capital cost gives them 
a great advantage, which has resulted in the majority 
of ships built in this country at any rate being 
; It is not economy, 
however, to allow initial cost to be the sole guide 
towards the settlement of which is the more econo- 
nomical type of winch for working cargo. 
no doubt that many ships at present in service fitted 
with steam winches could have earned considerably 
more profit for their owners if they had been fitted 
with electric winches. The converse, of course, is 
equally true, namely, that it is not economy to equip 
P a ship with expensive electric winches, however 
i economical they may be in fuel consumption when 
: working, if they are to lie idle for long periods on the 
deck. It is, however, a comparatively easy matter, 


equipped with steam winches. 


knowing approximately the amount of cargo to be 
handled in a year, to calculate whether or not the | t 
extra expenditure on electric winches can be justified. 
There is no need for this calculation to be affected in 
any way by the method of propulsion chosen for the 


ship. 
° I 


STEAM AND ELEcTRIC WINCHES 


provided by a foot brake to give slow speeds, and 


oil cups and oil holes water-tight, and such oil as 
is supplied to the bearings is generally accompanied 
by water and other foreign matter which does not 
make the already arduous duty of a winch any easier. 


if lubrication would be supplied at all until its absence 

Coming to the question of suitability, there is no| was obvious. To overcome this difficulty grease 
doubt that the inherent characteristics of the steam | lubrication can be and has been supplied, but not 
engine are more suited for the duties of cargo handling | on a large scale. It is definitely easier and safer to 
than are those of the electric motor. The former is| pour oil into a cup or hole than to screw down a 
able to exert maximum torque at slow speeds for| grease cup or attach a gun to a grease nipple, espe- 
breaking out cargo, accelerates rapidly owing to low} cially on parts that are liable to start in motion 
mass of rotating parts, and can sensitively control] without warning. As has been mentioned earlier, 
the lowering of loads. A normal series-resistance| winch drivers have no interest in the upkeep of 
controlled motor requires artificial load, generally | winches. 


of these various types of steam and electric winches. 
all its details from the first steam winches produced. 


thinks fit. The necessity for winch manufacturers 
to be able to provide spare parts immediately for 
all types of winches in service tends to limit the 
number of types made to as small a number as 


when definite advantages are gained, either in pro- 


be of interest to note that the author’s firm for one 


must not be assumed, however, that the preservation 
of the normal steam cargo winch in its original form 
is due to the inability of winch makers to design 
and produce a more refined article. It is the demand 
for an article that creates its supply. Though com- 
paratively rarely called for, there are refinements 


ing parts and producing a quieter working winch. 
Lubrication, an important item often not given 
sufficient attention, is normally by oil in preference 
to grease. Such cover as is provided for oil cups and 
oil holes must be easily and instantaneously remov- 
able for the application of oil, as bearings must be 
lubricated without interfering with the running of 
he winches. It is not possible therefore to make 


f water-tight covers were provided, it is doubtful 


“Much of the noise of a standard steam winch 


i NE ae 


tends to give a jerky pull when accelerating as each 
step of resistance is cut out, and owing to the inertia 
of the armature, has a slower acceleration. 
no inherently controlled lowering of loads is provided 
by a series-resistance-controlled motor. 
be obtained by designing the motor field with a pre- 
ponderance of shunt windings, which unfortunately 
reduces the speed range of the motor, and hence the 
light speeds. An added disadvantage of a winch 
arranged for electrically controlled 
dynamic braking, as it is technically termed, is that 
it is unidirectional in operation, in that the winch 
must be running in a specified way for hoisting. 
While this causes no difficulty when using a fixed 
rope on the centre barrel, for whipping cargo or 
topping derricks from a warp end, care must be taken 
to put the ropes round the whip or warp end in the 


correct direction. 


The most widely accepted type of winch, fitted 
with foot brake for lowering and light speed control, 
a magnetic brake for holding load automatically in 
the “ off” position of the controller, and a centri- 
fugal brake for limiting lowering speeds to a safe 
figure, does, however, give an entirely satisfactory 
means of handling cargo. Several types of control 
for winch motors have been developed which give 
the motors characteristics equivalent to that of a 
steam engine and of which mention will be made 


emanates from the spur gearing, which is normally 
of the moulded tooth type. <A considerably quieter 
and more efficient winch is obtained by the fitting 


being provided. Recently, a certain superintendent 
were required to be silent in operation and to have a 


not be complaints from passengers about lack of 
sleep and contamination of clothing. The necessary 


lubricating, an engine-driven pump supplying oil to 





motion gear. 








in fact, noisier than some steam winches. The type 
of electric winch in general use by shipowners in this 
country is the worm-geared contactor-controlled type, 
and it was on this type of winch and a standard steam 
winch that the cost ratio between steam and electric 
winches given earlier in the paper was based. A 
. . ws > totally enclosed water-tight motor mounted on the 
nending senehonery 2 Ss necunery $0. senior snes winch bedplate drives the barrel shaft through worm 
: . i ing in an oil-tight gear case. If whippin; 
Steam Winches.—The normal type of steam cargo ee ee a pping 
: : iS rae . > | drums are required in addition to the barrel and warp 
winch in common use to-day differs but slightly in ends, these can be provided by driving whipping 
. haft through a step of spur gear from the barrel 
All working parts are exposed to the atmosphere, | ® & P oe 
- ts . ne *| shaft. The motor is controlled by a small master 

and lubrication is provided when the donkeyman controller which operates the contactors. Overload 
and no-volt protection is provided, also relays to 
prevent too rapid reversal of the motor, while the 
contactors are interlocked for the correct sequence of 
F F . F operation and controlled either by current lock-outs 
possible, and changes in design are only introduced or fixed timing devices for the correct speed of opera- 
: : bs tion. To enable the full horse-power of the motor 
duction or performance. In this connection it may to. be used on light loads, s load discriminator is 
ert F fitted, which takes the place of a mechanical change 
is still being called on to supply spare parts at short 4 P easy é : s 

rm a : : speed gear, but its action is automatic. An isolating 
nation far wines: supenen ener Sy yeeee ages: 2 switch is fitted so that each winch of an outfit can be 
made “‘ dead” independently for overhaul or main- 
tenance work. An electric brake is provided which 
releases as soon as the controller is moved away from 
the .off position; also a centrifugal speed-limiting 
brake, and a foot brake, ail being totally enclosed 
p d water-tight. The latter brake operates a switch 
available for owners who are prepared to pay the ree ae -_. 2 is en . 
extra price unfortunately but of necessity entailed, — anrk ene a PRC iF 
Genigned: with the ohipest a earings SREY Ae Se See the foot brake without causing any damage or bring- 


ing out the overload relay. 


Of the special types of electric cargo winches on 


the market, probably the best known is the “ Wilson ” 
winch. Though considerably more expensive than 
an equivalent normal contactor-geared winch, its 
several attractive features have led to its standardisa- 
tion on the vessels of more than one important com- 
pany. Its main advantages are short fore-and-aft 
dimensions, enabling large hatches to be provided 
in a given deck space, and almost complete silence in 
operation (so much so that stevedores below have 
been heard to complain bitterly that they do not 
know the hook is coming until it hits them!). The 
winch consists of a large-diameter slow-speed motor 
driving a coaxial barrel through epicyclic gearing, 
the planet pinions of the epicyclic gear being mounted 
on a@ spring-controlled torque arm which operates a 
variable load discriminator. The controller has three 
steps hoist and lower, the first step hoist being an 
armature diverter step to give a slow speed for 
tightening slings, followed by two series resistance 
steps, while the lowering side has three steps of 
potentiometer braking. Loads are held in the off 
position by the motor being short circuited across 
itself with the shunt field applied. 


Other types of electric winch employ variations of 


of machine-cut gear running in oil-tight gear cases, | the well-known Ward Leonard principle for control, 
and the life of the gearing is prolonged almost|such as “booster,” “reducer,” and “convertor ” 
indefinitely, but again, of course, extra initial cost | control, all of which have formed the subject of 
is entailed. The Carron type of worm-geared steam | previous papers before technical institutions. Once ~ 
winch is quiet and clean, all engine parts and gearing | teething troubles were overcome, the results in service 
being totally enclosed and running in oil. Unlike} of winches fitted with these types of control have 
the normal spur-geared winch with single and double | supported the claims made for them of smoother 
gear, only one speed is obtainable on this winch and | operation, more delicate control, and reduced main- 
its steam consumption is high, engine control being | tenance costs. 
by a differential valve which permits of no cut-off | and as perfectly satisfactory results can be obtained 
from modern contactor-controlled winches, it is 
engineer required a number of steam-driven winches | doubtful if their adoption can be justified on an 
for placing on the deck of a passenger liner. They | economic basis. When considering the cost of electric 
winches particularly, the cost should be that of the 
smooth and clean exterior, to ensure that there would | type, not the quality. A cheap type of winch of 
expensive quality is, of course, infinitely preferable 
to an expensive type of winch of cheap quality. An 
winches were duly designed and supplied, and are | early attempt to overcome the difficulty of controlling 
understood to have given entire satisfaction. The| electric motors satisfactorily was the Macfarlane 
engine and gearing, which was of the two-speed spur | winch, in which a constantly running motor drove a 
type, were totally enclosed and were entirely self-| number of barrels, generally four, through epicyclic 
gears engaged at will by external brake bands. The 


all parts, including every working part of the link | difficulty of maintaining the various brake bands in 
proper adjustment made this winch somewhat 


That types of winches exist possessing greater | unreliable, and very few (if any) are in service to-day. 


Their initial cost is high, however, 
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FLYING IN ELECTRIC STORMS 


THE comparative freedom during some recent 
weeks from aircraft bombing raids on this country 
has been thought by some to have a possible con- 
nection with the presence of electric storms in the 
atmosphere. It is a suggestion worth considering, 
though it is easy to find other reasons for a reduc- 
tion in that form of activity. It was a very wet 
period, and many of the aerodromes in the occupied 
countries now used by the Luftwaffe are exceed- 
ingly susceptible to heavy rainfall; increase in 
wheel loads and take-off runs of the aircraft of 
to-day add to the difficulty. A Press reporter of 
the Luftwaffe, however, is said to have given this 
reason, so we should perhaps be wise to pay 
attention to others that are at least possible. One 
is the despatch on a large scale of both bombers 
and escorting fighters to the new Balkan front, and 
another the diversion of heavy long-range bombers 
for operation over the Atlantic. 

Nevertheless, we may consider the effect of 
electric storms as a possible additional factor. One 
of the few things certainly known about such storms 
in relation to flying craft is that there is scarcely 
any evidence of aeroplanes being destroyed by 
lightning. It appears, indeed, that any risk there 
may be arises not from the electric currents them- 
selves, but from the severe atmospheric turbulence 
which accompanies them. To fly into a thunder- 
cloud is dangerous, because of the mechanical 
rather than the electrical stresses to be withstood. 
We have direct evidence from the existence of large 
hailstones that the vertical air velocities are some- 
times very great. A hailstone may be as large as 
a marble or even a small egg, and it will reach a 





high speed when allowed to fall freely ; yet its very 
formation, if the meteorologists are to be believed, 
requires that it should have been swept upwards to 
great heights by vertical currents. This could only 
happen if these currents were much speedier than 
the rate of free fall. It may be hard to decide 
whether high turbulence causes the electric storm 
or the electric storm the turbulence. Which came 
first, the hen or the egg ? For the present discus- 
sion this fortunately has not to be decided ; priority 
is less important than association. In the days 
when airships were used there was an ever-present 
risk that lightning discharge would find such craft 
a convenient path, though experience proved that 
the metallic cross section of the airship was so large 
as to prevent the current density being high enough 
to do serious damage. Although airships were 
often said to have been set on fire by lightning and 
so destroyed, the evidence was never very good, 


oe; | and one was always left wondering whether some- 


one may not have preferred a verdict of “ Act of 
God ” to one reflecting on the design of the craft. 
An aeroplane’s length is so slight in comparison with 
that of an airship that there is much less to induce 
a lightning discharge to take it on its way. But 
some inducement there must be, for when the aero- 
plane enters the electrical field it will, being metal 
and of equal potential throughout, intensify the 
electric stress along any air path which includes it, 
and a lightning flash may well take that route. Such 
events are fortunately of exceeding rarity. As a 
precaution the wireless aerial must be wound in 
when such electric storms are expected, for when 
caught unawares the aerial is usually fused and 
the radio apparatus burnt out ; personnel may be 
hurt, too. 

Nevertheless, we may count ourselves in these 
islands as fortunate in our stormy weather. The 
Italian Press explaining to its readers last Novem- 
ber that Italian airmen found difficulty in attacking 
Britain gave the reason that the climatic conditions 
were so strange, whereas to British pilots 
bad weather and tempests were just the normal 
thing! Weather forecasts in these days are on the 
secret list, but it is known that the science of 
meteorology has made considerable advances 
in recent years, and this with our favourable geo- 
graphical position has helped us in the prediction 
of electric and other storms, as well as of dangerous 
icing conditions. If our aircraft are at times less 
active than at others, it will not seldom be because 
of knowledge of coming disturbances in the atmo- 
sphere. This applies also to enemy raiders guided 
by such forecasts as they can get, but at present 
their greatest hindrance may well be sodden 
aerodromes. 


Vested Interests 


To hear some people talk one might think 
that vested interests were the same as interests 
on investments. That is a narrow and particular 
view. The rentier who lives on the money his 
father put into railways or pianos may complain 
that his vested interests are being attacked by 
road haulage or the radio. Or the railways and 
piano makers as a body may protest that 
having, as the law says, consummated a right, 
they ought to have at least as much defence 
against interlopers as the landlord who protects 
his daylight by nailing up “ Ancient Lights ” 
over his threatened windows. Vested interests 
are indeed the capital, assets and good will on 
which dividends are earned by the possessor, 
but they are usually a great deal more. The 
shareholder is seldom the sole and only, and often 
he is not even the largest, sufferer when they are 
attacked. ‘When the mobs went round destroying 
Arkwright’s machines they did not do so to 
defend the vested interests of shortsighted mill 
owners, but in defence of their own. They 
believed that their means of livelihood were 
threatened. So it is when the prosperity of the 
railways and pianoforte manufacturers are 
jeopardised by road competition and the expansion 
of wirelessmusic. The vested interests of many 
thousands of employees are in the same pan of 
the balance with the vested interest of a few 
hundred employers and many shareholders. Rarely 
have the employees wisdom to see so far. To 


them vested interest is a term of opprobrium. 
It is directed against the immediate employer 





and ignores the fact that the welfare of employees 
and employers is common to both. Furthermore, 
has not the consumer a vested interest in the 
thing he consumes? If the prohibitionists 
succeeded in shutting down all breweries they 
would not only ruin the brewers and throw a 
great number of men and women on the labour 
market, but they would rob millions of honest 
souls of a vested interest, the right to present and 
future enjoyment of a ‘“‘ mild and bitter.” 

Looked at in this large manner it will be seen 
that the familiar sneer against vested interests 
is as irrational as it is often unfair. Only on the 
narrowest view, too often the common view, are 
the vested interests the affair of a select few. Con- 
sider, for example, the case of the coal mines. 
They have fought stoutly for the continued use 
of coal instead of oil as a fuel. But no one supposes 
that the colliery proprietors and/or the royalty 
holders are the sole beneficiaries of coal-mining 
properties. Many thousand miners live on coal, 
to say nothing of the thousands of others 
who gain their incomes from its distribution, and 
the millions of householders who cherish a vested 
interest to have at least one coal fire in the house. 
The Luddites saw this truth when they burnt 
down factories and sabotaged machinery. But 
what they did not see, and could not be expected 
at that time to see, was that the vested interest 
for which they fought was not worth keeping, and 
that a new and far more profitable one was being 
held out to them. Even at this day a workman 
who feels that he has a vested interest—only he 
does not call it that—in a particular machine 
will resist the introduction of another type and 
will defend his interest through his union by 
insisting on a fatter pay envelope for operating the 
new machine. It is too often forgotten that the 
benefits enjoyed by a successful employer are 
small in volume by comparison with the benefits 
enjoyed by his employees. The sum he secures 
in net profits is negligible by comparison with the 
sum he distributes in direct and indirect wages and 
salaries. His prosperity is a quantitative indication 
of the services he has rendered to his fellow-men. 
Yet the greater it is, the less likely is he to be 
thanked and the more likely to be envied for his 
riches and hated for the power they give him, 
and when, as happens not infrequently in business, 
he does all he can to protect his industry, it is 
ten to one that the only thought of a great mass 
of people will be that he is fighting for his own 
personal hand; that he is fighting also for all 
those whom he employs is forgotten. The railways, 
coal, iron and steel, all provide examples of 
threatened industries which employ tens of 
thousands of people whose livelihood depends 
upon their continued existence and prosperity. 
The vested interest in them is not the interest 
alone of shareholders, proprietors, and manufac- 
turers, but of a very large section of the industrial 
population. There is no greater benefactor of his 
fellow-men than he who by courage, enterprise, 
and character, builds up a great industry, and the 
“salary ” he receives for his services in the form 
of profits is well earned. Rather than being 
hated for his riches he should be praised for them, 
for they are a direct measure of the services he 
has rendered to the community. 

Vested interest may be fairly closely defined as 
a right won by custom and the passage of time. 
Manifestly, then, it is open to abuse. The owner 
may be backward and indolent, refusing to advance 
with the times. Or something against which he 
could not provide may turn up unexpectedly, 
and he may be impotent to change his ways to 
meet it by opposition, or to incorporate it. He 
may for a time be able to defend his interest ; 
he may even persuade a Government to give him 
a subsidy. But sooner or later he must go under. 
However stoutly they may be vested his interests 
will not save him. As soon as he ceases to be of 
service to the public his number will go up. And 
quite rightly ; inefficiency cannot- be tolerated. 
That is because he has been unfaithful to his 
vested interest or because fortune has been against 
him. But that does not alter the fact that all 
those who work for him or with him have been 
conjoint enjoyers of his vested interest as long as 
they prevailed and are losers with him of that 
vested interest when it is overthrown. 
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The Oil Situation in Rumania 


(Contributed by an Engineer 


Af ODERN warfare depends almost entirely upon 

adequate supplies of oil products. Although 
it is known that Germany built up a large reserve 
of various oil products before the war, and also 
spent vast sums on the construction of synthetic 
oil plants, the duration of the war depends very 
much upon future supplies, now mainly cut off 
from the Axis by our blockade. 

Nobody can estimate the volume of oil products 
now remaining in Germany from the pre-war 
reserve, after the Polish and French campaigns 
and after the persistent bombing by the R.A.F. of 
oil targets in Germany and in the oceupied coun- 
tries. It may be assumed, however, with assurance 
that Germany’s oil reserves are fast becoming 
depleted, and that present sources of supply are 
not sufficient to provide for all Navy, Army and 
Air Force requirements. 

It is therefore interesting to review the volume 
of crude oil available per year to the Axis, taking 
1940 figures as a guide. The figures given in the 
following table are from competent American 
sources :-— 


Tons. 
Germany, Austria, Bohemia-Moravia, occu- 


pied France and occupied Poland ... 1,143,000 
ME 222. eke ane ans 282,000 
Italy, including Albania 211,000 
Rumania gies Sash eee 6,000,000 

Total 7,636,000 


From this total of 7,636,000 tons per year of 
crude oil it is calculated that about 6,500,000 tons 
of refined oil products, suitable for war purposes, 
can be produced. This total is lower than the total 
normal peacetime consumption of the countries 
named, and must therefore be far below the actual 
wartime requirements of the Axis, which has to 
allocate a considerable proportion of the total of 
refined oil products available for industry, domestic 
transport and other services in the Axis and occu- 
pied countries. 

The importance of Rumania is evident from the 
table given above, and in considering the oil situa- 
tion of that country it must not be forgotten that 
Germany did not occupy Rumania until September, 
1940, before which date the volume of oil products 
transported from that country to Germany and 
Italy was very small in comparison with the total 
exports. 

The peak of oil production in Rumania was 
reached in 1936, when 8,704,000 tons of crude oil 
were produced. Since that year production has 
dropped steadily to around 6,000,000 tons in 1940. 
This decline does not necessarily indicate that the 
oil reserves of Rumania are becoming depleted. 
Surveys by various methods during the past ten 
years have shown conclusively that there are very 
large potential oilfields in the country, the oil 
industry of which was founded and developed 
almost entirely by foreign-owned companies. 

The fiercely nationalistic policy of the Rumanian 
Governments during the past five years is respon- 
sible for the decline of oil production, as every- 
thing possible was done to reduce the operations 
of the great foreign companies and to encourage 
the small indigenous companies to expand. The 
first aim was realised, but the second failed. 
Onerous conditions were placed upon the large 
foreign oil companies, when they bid for new areas 
to be developed, with the result that no new oil- 
field has been opened up since 1936. The small 
Rumanian oil companies had neither the capital 
nor technical experience by which they could 
avail themselves of the preferential treatment 
accorded them by the Government. 

Foreign exchange restrictions, operating for 
many years past, resulted in very little American 
oilfield equipment being imported, so that when 
Germany occupied Rumania it was only to find 
the rate of oil production dropping, no new areas 
tested by drilling, and a great shortage of modern 
drilling and production equipment. All the foreign 
engineers and refinery specialists, apart from the 


few Americans employed by the Rumanian sub-- 


sidiary of the Standard Oil Company, of New 
Jersey, were forced to leave the country in 1940, 
and the lack of skilled supervision will be another 
factor to restrict crude oil production. 

The various factors mentioned above are very 
favourable to us, but there is a still more important 
aspect which should not be overlooked, and that 
is the lack of transport facilities for the oil products 
so abundant in Rumania and now at the disposal of 
the Axis. In normal times Germany and Italy 








long resident in Rumania) 


received the bulk of their Rumanian oil product 
purchases by the sea route, from Constanza, on 
the Black Sea, vid the Bosphorus and the Mediter- 
ranean, a route closed immediately by our blockade. 
No less than 85 per cent. of the normal oil exports 
from Rumania went vid Constanza, with 5 per cent. 
of the balance going by rail and the remaining 
10 per cent. by river transport on the Danube. 
The occupation of Rumania by the Nazis resulted 
in Constanza becoming useless as an oil export 
port, and transport facilities out of Rumania 
were restricted to rail and river services, normally 
taking only 15 per cent. of the total oil exports. 
The lack of sufficient transport facilities must 
have resulted in September, 1940, in the immediate 
restriction of the then decreasing crude oil and 
refinery productions, as storage space in Rumania 
is scarce, as was evident when, in September, 1939, 
the outbreak of war led to a temporary shortage of 
tankers at Constanza. The figure for Rumania, 
given by American sources, of 6,000,000 tons of 
crude oil during 1940 did not, it is believed, take 





is single track from Brashov northwards. The 
doubling of the tracks from a few miles north of 
Campina through the difficult stretches in the 
Carpathian mountains to Brashov was completed 
in 1940, under insistence from the Nazis. Being 
only a single-track line from Brashov, the capacity 
for transport of oil products is very restricted, 
especially when it is remembered that this route 
was the main track for the thousands of troops, 
with full equipment, rushed into Rumania and 
Bulgaria during the past few months. The line 
also has to carry normal timber, cereal, passenger 
and other traffic; so that it is evident the Nazis 
cannot transport much oil on this route. 

A third line from Ploesti goes down to Bucharest, 
between which two points the line is double track. 
From Bucharest westwards, however, through 
Turnu-Severin and Timisoara into Jugoslavia, 
the line is single track only and normally carries 
a considerable quantity of miscellaneous traffic 
between Italy, Germany and other Central 
European countries and Rumania. The restricted 
capacity of this line for oil shipments must render 
it relatively unimportant. 

It is interesting to mention that the second line, 
Ploesti through Brashov, passes through the 
Carpathian mountains for many miles immediately 
north of Ploesti. In some places the line runs in 
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into consideration the fact that the last four 
months of last year covered a period when crude 
oil production had to be decreased on account of 
lack of storage. A figure of nearer 54 million tons 
would be more accurate, according to competent 
observers with intimate knowledge of Rumanian 
oil affairs. 

The refineries in Ploesti and Campina have 
capacities almost double that of the present crude 
oil production, and with German refineries 
thoroughly bombed by the R.A.F. it is logical to 
assume that the Nazis are trying to take as many 
refined oil products from Rumania as possible over 
the restricted transport routes. 

When considering the rail transport facilities it 
is necessary to point out that official information 
indicates that the single-track line leading from 
Ploesti, north-east vid Buzua and Czernautzi, to 
Russian occupied Poland, has not carried any oil 
traffic to Eastern Germany since January, 1940. 
This railway line was prominent in the news of 
late 1939, when it was authoritatively stated by 
the Germans that the Russians had agreed to one 
complete division of German troops guarding this 
line all the way from Eastern Germany through 
Lemberg to the Rumanian frontier, which was, 
before the seizure of Bessarabia by the Russians, 
north of Czernautzi. 

The second railway line from Ploesti goes north 
through Brashov, Oradea Mare, to Budapest, and 





defiles, 30ft. wide, through which a mountain 
stream also courses. With precipitate mountain 
slopes above, accurate low-level bombing attacks 
would certainly bring down tons of rock to block 
the line. f 

The Bucharest-Jugoslavia line also runs through 
mountains both east and west of the town of Turnu- 
Severin, which is situated on the Danube, a few 
miles downstream from the Iron Gates. Low-level 
attacks in the many defiles, especially those 
between Turnu-Severin and Caransebes, might 
have good results. 

The main outlet for shipments of oil products 
from Rumania is, of course, up the Danube, and 
it is on this route that the Germans have concen- 
trated most of their efforts. The main river port 
in Rumania is Giurgiu, south of Bucharest, and 
there are four pipe lines now operating from 
Ploesti to Giurgiu. Two of these lines are old 
lines, which carried crude oil only, and the other 
two have been laid since the Nazi occupation in 
September, 1940, for the pumping of refined 
products from the great refinery centre to the 
river. 

Storage installations at Giurgiu are heavily 
defended by A.A. guns and the Germans evidently 
anticipate an attack there. At Ploesti a great 
concentration of defensive equipment has also 
been massed in this very vulnerable refinery area, 
a sketch map of which accompanies this article. 
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The Danube has, fortunately for the Axis, not 
been frozen for more than a month during the past 
winter, but normally it is blocked for at least two 
months. The ice floes brought down with the 
thaw floods seem,to have passed out of the river 
by this time and navigation is now comparatively 
normal, except for the speed of the current, which 
is still above the usual rate, owing to spring rains 
in the vast areas drained by this most important 
river. 

Transport of oil products from Giurgiu has to 
be made by barges up to points such as Regensburg, 
well above Vienna, and the time taken for a return 
trip between Giurgiu and Regensburg must be at 
least one month. Every effort has therefore been 
made to speed up river transport, but it is doubted 
whether the round trips of each barge train per 
year can be increased. 

To overcome the slow haul up river the Nazis 
commandeered from France a quantity of 12in. 
pipe line, which was seized when the French 
collapsed in June, 1940. <A pipe line is being laid 
west from Ploesti through Tirgoviste to Turnu- 
Severin, on the Danube. From that point the 
Carpathians, coming to the river at the Iron Gates, 
have forced the Germans to plan the pipe line 
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Refineries indicated O. 
Daily capacity, tons 


No. 1.—Creditul Minier ae vo ene 
No. 2.—Orion bei Se esac” Senge giemme 
No. 3.—Astra Romana 5710 
No. 4.—Standard ... 1430 
No. 5.—Noris 145 
No. 6.—Unirea .... 1710 
No. 7.—Neo-Petrol 430 
No. 8.—Dacia 730 
No. 9.—Teleajen ... 2860 
No. 10.—Petrolmina 430 
No. 11.—Redeventza 500 
No. 12.—Cometa . 710 
No. 13.—Vega 4300 
No. 14.—Xenia 855 
No. 15.—Colombia 1580 


SKETCH MAP OF PLOESTI 


along the banks of the Danube and thence to 
Moldova Noua. 

It was stated by the German Press that this 
important line would be completed by April Ist, 
1941, but it is well over 200 miles long, expert pipe 
line men are not available, and modern pipe- 
laying equipment is not to be found in any part of 
Europe under Axis control. Competent authorities 
estimate that the Ploesti to Moldova Noua pipe 
line will not be in operation before the end of this 
year, unless it is laid without due regard to normal 
procedure followed by experts in pipe line con- 
struction. Undoubtedly many constructional 
risks will be chanced by the Nazis to get the line 
into operation, but speed of construction will not 
guarantee it working without constant breakdowns. 

The attack on Jugoslavia by the Axis was not 
unexpected when one considers that this country 
was in a position to block one of the two railways 
from Ploesti towards Central Europe and also to 
close the Danube completely to traffic. 

Reference to the map will show that the Timi- 
soara line from Bucharest goes into Jugoslavia 
well north of Belgrade to Subotica, near the Jugo- 
slav-Hungarian frontier. From Subotica one line 
runs north towards Budapest and Germany, whilst 
another runs west towards Zagreb, from which city 
two lines go to Fiume and Trieste, respectively. The 





importance of this railway line for oil transport to 
both Germany and to Italy may be well appre- 
ciated, especially as a proportion of the oil ship- 
ments up river were transhipped in Jugoslavia 
for rail transport to Italy vid Zagreb. 

The line between the Rumanian frontier and 
Subotica runs through a plain, and Nazi troops, 
sweeping westwards and south-westwards from 
Rumania and from Hungary, have had little 
difficulty in pushing back the Jugoslavs towards 
the Danube. 

Other divisions advancing from Southern Austria, 
towards Zagreb, would have to fight through 
mountainous country for most of the way, but the 
map shows that the entire railway line from 
Timisoara, through Subotica, Zagreb and thence 
to Fiume or Trieste, must be quickly freed by rapid 
advances if it is to continue to be used for transport 
of oil products from Rumania to the Axis countries. 

The attack launched from North-Western 
Bulgaria towards Belgrade was destined to link 
up with the advances mentioned above, as the 
Jugoslavs must be pushed well back from the line 
of the Danube to permit river transport of vital 
supplies, both up and down river, to continue. 

Reports indicate that these attacks were 
launched before adequate preparations had been 
made to get the full number of troops and full 
supplies into position. The importance of keeping 
both the railway line and the river clear for trans- 
port was not under-estimated by the Nazis when 
planning the concerted advances from many 
directions upon the northern section of Jugoslavia. 

It is to be hoped that the Jugoslavs will have 
been able to hold on to their first main line of 
defence along the rivers Sava, Danube and Morava. 
Should they have been forced to retreat, 
undoubtedly every possible obstacle was placed in 
the river channels, especially where the Danube 
runs through Belgrade. The destruction of the 
Belgrade bridge and the sinking of tugs, barges 
and all available river craft would assist in impeding 
navigation on one of the main life lines of the Nazis. 

At the Iron Gates, where the Carpathian 
mountains cause'the Danube to flow through a 
narrow gorge, the Rumania bank of the river 
consists of precipitous rocky slopes. It is doubtful 
whether low-level bombing attacks at this point, 
with suitable types of bombs, will be able to bring 
down quantities of rock sufficient to impede 
navigation in the river channel. 





The present output of refined oil products is 
estimated to be around 14,000 tons daily, although 
the refinery capacity is almost double that figure. 
When considering the possible distribution of the 
quantity of oil products available per day it should 
be remembered that the Nazis are facing great 
difficulties in maintaining supplies of fuel, lubri- 
cating oil and other items to their troops operating 
in and from Bulgaria. The roads in this country 
are, in an area of Europe notorious for bad roads, 
outstandingly poor. The country is generally 
mountainous, and the few railways, winding in and 
through the mountains, are all single track. 

The Nazi troops in Rumania and those on the 
German-Russian frontier, running from the Baltic 
to the Danube, do not consume a great quantity of 
oil products except for training purposes. 

The difficulty of increasing exports over the two 
railway lines and by the river route has already 
been thoroughly discussed. Recent information 
received from Rumania shows that the storage 
problem there is very acute and that there is a large 
quantity of surplus refined products. Internal 
domestic consumption has not been much reduced 
owing to the surplus of oil products in the country. 
Competent authorities consider that, out of the 
14,000 tons of refined oil products produced per 
day in Rumania, less than 7000 tons daily are being 
exported to the Axis countries and to countries 
under Axis control served by the three routes out 
of Rumania. 

American sources give what are presumably 
official figures for total exports of crude oil and of 
oil products from Rumania during 1940. The 
German share is shown as 1,554,000 tons, whilst 
the Italians received only 365,000 tons. Italy, of 
course, continued to receive Rumanian oil ship- 
ments by sea until almost halfway through 1940, 
and the small total quantity for 1940 shows that 
this end of the Axis is certainly not receiving a fair 
share of the oil spoils from Rumania. 

Rumania was not occupied by the Nazis until 
early in September, 1940, and up to that time the 
Allied economic warfare missions saw to it that as 
little oil as possible was shipped to Axis sources 
and that as many transport difficulties as possible 
were created by purchasing or chartering all avail- 
able tugs and other river craft on the Danube. 
It is understood that some numbers of these craft 
were taken out of the Danube early in the autumn 
of 1940, after we had seized four Rumanian ships 
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in Egyptian and Sudan waters in reprisal for the 
seizure of tugs and barges owned by British and 
French interests. 

The Germans were forced to take as many river 
craft as possible from their own rivers and canals 
to increase the rate of transport of products on the 
Danube, which even now, as conclusively shown 
above, is far below the maximum rate desired by 
the Nazis. The preparation of the Balkan offen- 
sives, by moving vast numbers of troops and equip- 
ment through Hungary and Rumania to Bulgaria, 
put a great strain on the already overburdened 
transport routes, and it is clear that shipments of 
oil products from Rumania will continue to be 
curtailed until further transport facilities are 
available. 

When computing the estimated total of 7000 
tons daily of oil products exported from Rumania, 
every factor favourable to the Nazis has been 
included, so that the estimate may be taken to be 
anything but conservative. The refineries of 
Rumania are mainly grouped around Ploesti. A 
sketch map of this area accompanies the article and 
it will be noted how close together the refineries 
are placed in this one highly vulnerable area. 
There are many small and unimportant plants at 
Bucharest, Ramnicul-Sarat (near Buzau), Moinesti, 
Tirgoviste, &c., but only one large plant with a 
capacity of 5000 tons per day, is found outside 
the Ploesti area. This refinery is at Campina, 
20 miles north on the railway line and road leading 
from Ploesti. In addition to being the refinery 
centre of Rumania, Ploesti is also an important 
railway junction, serving most of the north and 
north-east portions of the country by the two lines 
going north and north-east, respectively. A large 
armaments works is also located in Ploesti, near 
the south railway station, and forms part of a line, 
including five refineries, marshalling yards, &c., 
which is but part of the many perfect bombing 
targets in the district. 

Ploesti is situated on the northern edge of the 
great Danubian plain, and the Carpathian foot- 
hills come to within a few miles of the east and 
north-east of the town. The converging railways 
and main roads, together with several rivers, the 
Carpathians and a large lake, only 15 miles to the 
south-east, make identification of the town very 
easy from the air. It is to be hoped that this very 
vital area, producing the majority of the Nazis’ 
oil products requirements in the Balkans and in 
South-East Europe, will be very thoroughly dealt 
with by the R.A.F., whose bases in Greece are less 
than 300 miles away. 

Oil targets in Germany and in occupied countries 
have been incessantly bombed for many months 
past, with extremely good results, on the whole. 
The production of refinery and storage plant in 
Germany is not very great and all repair work on 
damaged oil targets must be necessarily slow. 

Whilst on the subject of bombing oil objectives 
it would be as well to explode, once and for all 
time, the fallacy that oil wells should be and could 
be bombed. So many references to this subject 
have appeared in the Press during the past few 
months that it would seem that all the writers 
responsible for the insistent suggestions that the 
R.A.F. should bomb Rumanian oil wells have one 
thing in common—an utter and complete ignorance 
of what a modern oilfield and modern oil wells 
look like. Possibly innumerable oil company share 
certificates—often, unfortunately, worthless— 
scattered throughout the country and _ bearing 
optimistically beautiful pictures of oil gushers, 
are responsible for the prevalent idea that all oil 
wells are gushers. Nothing could be further from 
the truth, as methods of bringing in oil wells have 
changed completely during the past fifteen years. 
Any gusher that may be seen in a modern oilfield 
indicates neglect on the part of the engineers 
responsible, and every well is now brought in under 
complete control, being entirely closed in with 
surface control equipment. It is possible to walk 
through many modern oilfields and not see a sign 
of any crude oil, either on the ground, around pro- 
ducing wells or: around the field storage tanks. 
In Rumania out of the total of nearly 2500 pro- 
ducing wells, less than 200 are flowing wells, and 
these are generally to be found spaced far apart, 
400 yards being the usual distance between 
wells. Most of the remainder are pumping wells, 
and in some fields it is true that many of the 
smaller productive wells on the pump are fairly 
close together. 

To bomb an oilfield successfully, however, it is 
necessary to hit the vulnerable area of producing 
wells. In the case of flowing wells in Rumania 
the vulnerable area consists of a Tin. diameter 


l4in. diameter. The derricks are raised from the 
ground level on a wooden, substructure, 20ft. high, 
and the derrick floor is supported at each of the 
four corners of the derrick by concrete pillars a 
yard square. Inside the substructure of each 
derrick and immediately around the centre of the 
24ft. square derrick floor, more massive concrete 
pillars are placed to support the load on the rotary 
drilling table which carries drill pipe and casing 
down to 10,000ft. or more. The surface casing— 
about 14in. diameter—extends upwards from 
ground level almost to the derrick floor and is 
usually set to a depth of several hundred feet. 
After setting the surface casing drilling is custom- 
arily carried down to the production level, many 
thousand feet below, and a production string 
about 7in. diameter is set. During the life of a 
flowing well the oil is produced through this oil 
casing string, which extends up above ground 
level through the derrick substructure to the 
derrick floor. The inner (production) casing is 
coupled by special and heavy rings to the outer 
(surface) casing and on top of the production 
casing is placed the Christmas tree—as the 
assembly of 3in. or 4in. valves, connected by short 
pieces of pipe, is named. This assembly includes 
special valves, which permit the oil to flow through 
an orifice sometimes as small as fin. The well is 
under complete control all the time and the 
Christmas tree has a superficial area of about 8in. 
wide by 6ft. across by 8ft. high. 

After studying the above facts, is it possible or 




















“CHRISTMAS TREE’? OF OIL WELL 


logical to adjure the R.A.F. to waste good bombs 
on a target with such a small vulnerable area and 
which is very adequately protected, in the case of 
flowing wells by massive concrete pillars all around 
the section most liable to damage by blast ? 

In the case of wells produced by pumping the 
vulnerable area is even smaller, as tubing, 2in. or 
2hin. in diameter, is placed inside the production 
string. Pumping rods, with suitable working barrel 
placed on the tubing, or on the rods, go down inside 
the tubing. The surface installations on pumping 
wells have a maximum superficial area of about 8ft. 
by 15ft., on an average, but the vulnerable area of 
the well is confined to 2in. or 24in. tubing, with 
massive forged steel connections to the 7in. pro- 
duction casing. There is no adventitious oil laying 
all around in“a modern oilfield, neither is the 
natural gas produced with the oil permitted to 
escape unburnt into the atmosphere. The fact 
that the most modern field in Rumania, North 
Tzintea, is mainly in a thickly forested area renders 
possible damage by bombing even slighter, as the 
trees would help to act as blast screens. Forest 
fires were a normal hazard in the North Tzintea 
area, but there is no record whatsoever of any oil 
well being damaged or catching on fire owing to a 
forest fire, no matter how intense it may have been. 
One lucky hit may cause a well to get ablaze 
and cause an oil well fire similar to those which 
have been so widely publicised in the Press. But 
the numbers of bombers required to obtain one 
lucky hit would be considerable, and the ultimate 
results would be negligible, from the point of view 
of interfering with the crude oil production of 
Rumania. Less spectacular, perhaps, but more 
effective, is the bombing of refineries and their 





casing, put down inside a surface casing of about 


adjoining storage tanks, and there are sufficient of 


such targets in Rumania to avoid the wasting of 
good bombs on the actual oilfields and wells. 

The question of Russian oil shipments to Ger- 
many has received much attention from time to 
time, and it is as well perhaps to discuss this 


matter. The map will show that Russian oil 
products, if shipped to Constanza, on the Rumanian 
Black Sea coast, or up the River Danube, vid the 
Black Sea, will only add to the present transport 
difficulties of the Nazis, who have a larger supply 
of oil products in Rumania than they can handle. 
These two routes may be eliminated, therefore. 

It is known that shipments of Russian products 
have been made across the Black Sea from Batoum 
and other oil shipping points to Varna, on the 
Bulgarian coast line. A single-track railway 
connects Varna with the interior, and although it is 
reported that the oil storage at Rustchuk, on the 
Danube opposite Giurgiu, has been greatly 
increased, any Russian shipments taken from Varna 
by rail to Rustchuk will only add to the up- 
river transport difficulties already existing with 
Rumanian oil exports. It is known that Russian 
products have been taken through on the single- 
track line from Varna to Plevna and thence to 
Sofia, where the line joins the Belgrade-Sofia- 
Istanbul main line. This route is very long and 
costly and, furthermore, is very restricted in 
capacity, as the country through which the line 
passes before it joins the main Orient Express line 
at Sofia, is mainly agricultural and has to carry 
considerable miscellaneous traffic. 

It is logical to assume that the main route for 
transport of Russian oil to Germany is by Black 
Sea passage from Batoum and other oil ports to 
Odessa and thence up through Lemberg to Eastern 
Germany. This route, it is noted, links up with the 
line from Ploesti to Lemberg through Czernautzi, 
and it is reasonable to suppose that the Ploesti- 
Lemberg line was closed to Rumanian oil traffic 
to permit larger quantities of Russian oil products 
to be shipped vid Odessa and Lemberg to Eastern 
Germany. The Russian lines north of Odessa 
are also being used for oil transport from the 
Caucasus and Don areas, but these lines are few, 
poorly organised, and the distances between the 
oilfield areas and Lemberg are considerable. 

In any event, shipment by rail of Russian oil is 
difficult, as the broad Russian gauge entails the 
pumping of oil from the Russian tank cars to the 
German tank cars at frontier points. It is not 
possible, as in the case of Rumania and Bulgaria, 
to ship oil right through to Germany by railway 
tank car. It is considered that Germany receives 
less than 500,000 tons of Russian oil products per 
year, and this estimate is based, once again, on all 
factors which may favour the Nazis. 

With the German offensives in the Balkans the 
old bogey of a drive to the Near East or Russian 
oilfields is again raised, and many writers, comment- 
ing on these possibilities, refer to Near East or 
Russian “oil.” By infiltration and internal 
treachery the Nazis took over the Rumanian oil 
industry with all drilling and producing equipment, 
refinery and storage plants, intact. One may 
hardly suppose that Russia or any other country 
invaded forcibly would permit its valuable oil 
equipment to be left undamaged, as a present for 
the invaders. Without pipe lines or storage tanks 
the crude oil could not be used, even if it were 
possible to resume production in occupied oilfields. 
Until crude oil—apparently referred to by the 
experts mentioned above as “oil ”’—is refined, it is 
useless and we may be sure that our Forces and 
Bombing Command in the Middle East would 
ensure that the great refineries for Iraq crude—at 
Haifa, at the end of the long pipe line from Mosul 
to the Mediterranean—and for Iranian crude at 
Kermanshah, Abadan and Bandar Shahpur would 
be left in an unusable condition, should the Nazis 
ever penetrate to the oil-producing regions of the 
Near East. 


CoNCLUSION 


From the facts presented we may conclude that 
the Axis Powers are getting very short of oil and 
have had to open a new campaign in the Balkans 
partly for the reason that two of the three routes 
for Rumanian oil products were jeopardised in their 
passage through Jugoslavia. 

It is not possible for the Nazis to increase crude 
oil production in Rumania, even should they desire 
to do so. There is already a huge surplus of refined 
products, which cannot be transported to the 
various fighting fronts from Rumania. 

Even should drives be made successfully against 
the great Russian oilfields of the Caucasus and of the 
River Don area, and also against Iraq and Iran, 
the oilfield equipment, storage and refinery plants 
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would be destroyed, so that many months would 
elapse before any use could be made of the crude 
oil production of these countries. 

On the whole it is an encouraging picture, 


which, we may hope, will be coloured very highly, 
so far as the Rumanian refinery plants are con- 
cerned, by the results of bursting British bombs in 
the near future. 








Air Raid Damage in Germany 


a 


E have received from the Ministry of Economic 
Warfare the following account of air raid 
damage in Germany for the months of December and 
January : 
BREMEN* 


BREMEN is the second largest seaport in Germany, 
and is primarily of importance for that reason. The 
old town is situated on the north bank of the Weser, 
some miles from its mouth. One group of docks is 
also on the north bank, immediately below the old 
town. The other group is on the same bank, but 
further downstream, in the suburb of Oslebshausen. 
Upstream and still on the north bank is the industrial 
suburb of Hastedt. Across the river from Bremen is 
the suburb of Neustadt, and beyond it the aerodrome. 

Bremen’s industries are mainly those which are 
usually found in large seaports—granaries, flour mills, 
oil refineries, seed-crushing mills, cold stores, and 
shipyards. Most of these are grouped around the 
docks, and especially the Holz-und Fabrikhafen, 
near the town. The most important oil refinery— 
which is very important indeed—is that of the 
Deutsche Vacuum Oel A.G., in Oslebshausen, which 
specialises in the production of lubricating oils. The 
Deschimag shipyard, which lies on the north bank 
between the two groups of docks—and which has 
been repeatedly bombed—is one of the most im- 
portant private shipbuilding concerns in Germany, 
and produces every class of warship, with the excep- 
tion of battleships. A smaller yard—the Atlas 
Werke—which is nevertheless of some importance, 
lies almost in the main town, between the docks and 
the river. 

Of the other industries, the most important are 
undoubtedly the various establishments of the Focke- 
Wulf aircraft concern—the manufacturers of the 
notorious four-engined ‘‘ Kondors ”—which centre 
on the assembly plant at the aerodrome. There is 
also a smaller aircraft works belonging to the Weser 
Flugzeugbau G.m.b.H. Im the Hastedt area, apart 
from one of the Focke and Wulf branch factories, 
are the motor works of Carl F. W. Borgwald and 
Hansa-Lloyd, and the municipal power station. In 
Oslebshausen are the coke ovens and blast-furnaces 
of the Norddeutsche Hiitte A.G. Bremen is also an 


group of flour mills, seed-crushing mills, cold stores, 
&c., as well as an important jute spinning mill. Few 
of these undertakings have escaped damage altogether. 
Navigation was also impeded in the docks by the 
sinking of a ship in the fairway. 

In addition, several factories in the Neustadt 
industrial area have received damage, among them 
the Francke Werke, a constructional engineering 
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firm which normally makes cisterns and other appa- 
ratus for gasworks, chemical plants, oil refineries, 
waterworks, &c., but now, like most German engi- 
neering firms, enjoys large military orders. In this 
area also the technical schools in the Kleine Allee were 
partly burnt out. Some damage was also done to the 
Focke-Wulf aircraft assembly plant at the aerodrome. 


WILHELMSHAVEN* 
Wilhelmshaven is a purely naval town—a minia- 





important centre for the textile industry, and possesses 
some important jute mills, and some way down the 


ture Portsmouth—with its activities centred round 
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river one of the largest and most modern wool-comb- 
ing plants in Europe. 

The damage inflicted on Bremen industries during 
the New Year raids fell, for the most part, on the 
factories and warehouses grouped around the upper 
series of docks. The areas which have suffered most 
heavily are the groups of industrial buildings and 
warehouses between the Franzius Quay and the 
River Weser, in the extreme south of the upper series 
of docks and the concentration of industrial under- 
takings at the head of the Holz-und Fabrikhafen. 
In the former area several workshops of the Atlas 
Werke shipyard have been demolished, damaged by 
high explosive or gutted by fire. While this under- 


taking is of no great importance as a shipbuilding 
concern, it is a large manufacturer of specialised 
equipment for the German Navy. Several warehouses 
in this area have suffered varying degrees of damage. 
In the Holz-und Fabrikhafen area is an important 


the naval base and dockyard. Facing south, in the 
well-protected Jade Bay, the series of basins, enclosed 
by a mole, which are in process of extension, form an 
important base for German light naval forces, with 
complete dockyard services for refitting, &c. Since 
the Nazis came to power it has increased greatly in 
importance as a naval base, and much labour has 
been expended on enlarging and re-equipping it. 
The local centre of naval activities here is the square 
basin almost in the middle of the town, known as the 
Bauhafen. This contains two large slips where the 
heaviest warships are built, including the new battle- 
ship “ Tirpitz,” and several dry docks for overhaul 
and refitting purposes. The Bauhafen is surrounded 
by very important workshops—boiler shops, armour 





* For further particulars of these ports see THE ENGINEER, 
Air Force Targets in Germany, No. XVIII, Bremerhaven and 
Bremen, March 14th, 1941, and No. III, Emden and Wilhelms- 
haven, August 9th, 1940. 











plate shops, gun shops, &c.--which are engaged on 
the fitting out and repair of the vessels in the basin. 
The town itself contains numerous naval barracks, 
naval headquarters, ammunition, fuel and victualling 
stores, &c. 

The attacks of mid-January were concentrated on 
the Bauhafen area, and inflicted heavy damage on the 
dockyard services there. It is now known that several 
of the most important engineering shops were 
destroyed or damaged, and it may be concluded that 
work on Germany’s warships there will be subject to 
considerable difficulties for some time to come. The 
Nazis clearly think so themselves, for shortly after 
these attacks Admiral Raeder was put forward to 
address words of encouragement to the dockyard 
workers, who were exhorted to persevere in spite of 
difficulties and further trials ahead. Of the various 
dockyard buildings involved, the gun stores suffered 
particularly severely. A certain amount of damage 
was also inflicted on buildings in the town itself from 
near-misses on the Bauhafen. At the time of the 
raid the British pilots observed extensive fires which 
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were by no means confined to the immediate area of 
the dockyard. It is known that several public build- 
ings in the town were destroyed or gutted by fire, and 
among them important naval barrack buildings, where 
casualties among the personnel were heavy. In so 
compact an area as the Wilhelmshaven naval base 
(compared, for instance, with the industrial districts 
of Mannheim and Bremen), damage from a heavy 
attack tends to be highly concentrated and. to that 
extent more severe. The full results of this attack 
have undoubtedly not yet been seen. They will 
mature slowly with the difficulties which Germany 
will experience in keeping her naval forces in full 
fighting trim, and in the delays to new construction. 








The Physics of Air Raids* 


ALL explosives act by liberating energy in ex- 
tremely short periods of time. The amounts of 
energy liberated are large, but they are not notably 
larger than those used in ordinary power production. 
Weight by weight, high explosives have very little 
more energy than coal or petrol, but whereas in a 
car 10 gallons of petrol may be used up with a 
running motor in five hours, the same amount of 
high explosive, roughly that contained in a German 
50-kilo. bomb, will liberate its energy in 1/20,000th 
of a second. Its power, therefore, will be enormously 
greater. Another consequence is that the mech- 
anical effects of explosives are far more important 
than the thermal. A high explosive is an extremely 
efficient way of converting energy into mechanical 
work and wasting very little of it in heat. Unfor- 
tunately, in wartime at least, its mechanical effects 
are nearly all destructive. 

The rapidity with which energy is liberated from 
an explosive means that its reaction on neighbouring 
bodies, whether solids, liquids or gases, will not 
depend on the ordinary mechanical properties of 
those bodies. With explosives simple static pressures 
are of little importance ; the dynamical properties 
of the material are the only ones that matter. The 
general effect is to increase the resistance of bodies. 
Most materials have much greater strength to 
suddenly applied stresses than to slowly applied ones, 
but stresses that occur in explosions are, at least in 
the neighbourhood of the explosive, far greater than 
any that can be produced in engineering laboratories 
and in effect they can only be studied in connection 
with explosives. Most of the effects of explosives on 
materials can be best understood by considering the 
explosive to generate a wave of extremely high 
intensity travelling through the body at a very high 





* Royal Institution of Great Britain. Afternoon lecture, 
Tuesday, December 3rd, 1940, by J. D. Bernal, M.A., F.R.S., 





Professor of Physics, Birkbeck College, London. 
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speed. Normally mechanical disturbances travel in 
materials at the speed of sound, a speed which is 
determined by the square root of the ratio of the 
density of the body to its elasticity. Where the 
density is large and the elasticity small, waves travel 
slowly and vice versd, the limits being between 
about 500ft. a second in carbon tetrachloride vapour 
to 17,000ft. a second in steel. For the high pressures 
which exist near explosives much greater velocities 
occur. This is because the elasticity of bodies depends 
on the pressure ;~ the interiors of atoms are more 
rigid than their outer surfaces. On intense com- 
pression a high elasticity and therefore a more rapid 
wave is produced. This is, of course, much more 
marked in gases than in solids and liquids. The 
velocity of sound in water may change from 6000ft. 
to 12,000ft. a second in the neighbourhood of an 
explosive, but that in air will change from 1000ft. 
to about 20,000ft. a second. 

There is also a change in the character of the 
wave. High-pressure waves have not the smooth 
wave form of ordinary sound waves. Instead, the 
pressure in front of the wave rises immediately to 
its highest value and then falls off gradually and 
is followed by a phase of less than atmospheric 
pressure or suction (Fig. 1). The generation of 
this steep-fronted or shock wave is very similar to 
that of the waves which break on the sea shore ; 
the high-pressure phase of the disturbance, always 
travelling faster than the low-pressure phase, gets 
to the front, just as the top of the wave on the sea 
shore, being held back less than the base by the 
friction of the sand, moves forward and ultimately 
breaks the wave. The shock wave is always breaking 
as the free front portion is losing energy more rapidly 
than that behind and consequently, quite apart 
from the spreading of the wave, it is always dying 
down, most quickly, of course, nearest the explosion 
and ultimately it degenerates into an ordinary sound 
wave. The falling-off of peak pressure with distance 
from a charge is shown in Fig. 1. The shock wave 
in air is what is usually known as blast and is respon- 
sible for most of the slighter effects of air raids, such 
as breaking of windows. The pressures needed to do 
this are not very considerable. Pressure peak values 
of about 1 Ib. to 10 lb. per square inch or less than an 
extra atmosphere are able to break most windows. 
but peak pressures have to rise to about 100 lb. per 
square inch, or 6 atmospheres, before human beings 
are endangered, and this only occurs very close to 
explosions, so that in fact very few people are directly 
injured by blast. The shock wave, however, is not 
only an increase in pressure. Immediately behind 
the wave front the air is moving forward and there is 
an initial forward push followed by a backward pull. 
This, of course, can move loose objects about and 
throw people down or throw other things on top of 
them. Most injuries due to blast are only secondary 
in this sense and usually not very serious. 

Owing to the comparatively small pressures which 
have to be met in dealing with shock waves in air, 
it is here that counter measures are most successful. 
particularly in regard to light structures such as 
windows. It has, indeed, been possible to determine 
by calculation the effective strength of materials in 
resisting shock waves. This is not a simple matter. 
as the behaviour of an elastic structure to a shock 


thrown inwards. If very near, one of the higher 
frequencies of the window is affected and the glass 
breaks round the edges, often leaving the central 
portion unbroken except by striking some object 
after flying clear. 

It might be thought that windows can be pro- 
tected by altering their strengths, but unfortunately 
it turns out that nearly all devices which increase 
the strength of a window by bracing it also increase 
its frequency and consequently the equivalent static 
pressure, and the two effects usually so nearly balance 
each other as to produce only an illusion of extra 
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strength. In fact, very little can be done to prevent 
glass breaking, but much to prevent the fragments 
separating or flying any distance. There is advan- 
tage in using such protective devices as transparent 
viscose film and net. 

The freakish effects of blast on windows arc 
not only due to the great variety of windows used. 
The shock wave behaves like any other wave in that 
it is reflected with more or less absorption from 
everything that it strikes. In streets, particularly 
with tall houses, this reflection is almost complete. 
Consequently, a bomb exploding in a street sets up 
a series of reflected waves which at a considerable 


as hills or high buildings, because their wave-length 
is of the order of 10ft. to 100ft. A shock wave, 
strictly speaking, has no single wave-length but a 
number of wave-lengths. The sharp high-pressure 
part has a very small wave-length and the tail 
suction part has a very long one. Consequently a 
shock wave passing through an aperture or round an 
obstacle is changed in character. Roughly speaking 
the pressure part goes straight and casts shadows, 
whereas the suction part travels round corners with- 
out any difficulty. Thus behind a wall the pressure 
part of the wave may be cut down to about one- 
tenth without making any difference to the suction 
part. This is very useful as it has been shown that 
it is the pressure part of the wave that is responsible 
for most physiological damage. To have even a small 
garden wall between oneself and the bomb is prac- 
tically to be secure from direct effects of blast. On 
the other hand, an open doorway is a danger and the 
necessity of putting baffles in front of Anderson 
shelter entrances applies to the blast as much as it 
does to the splinters. No ordinary shutters are of 
very much use against blast waves. They must be 
at least strong enough to stand the blast waves 
themselves and have only a very small proportion of 
openings. i 

Much of the terror attached to bombs has bee 
due to stories of people being killed at great distances 
without any physical injuries, by the mysterious 
effects of blast. These effects have now been investi- 
gated and it has been shown that they are straight- 
forward and not nearly as dangerous as was believed. 
It has been shown without any doubt that the effect 
of the blast wave is that of a simple blow on the 
body. Most of the body is solid, the only empty 
parts are the lungs and the effect of blast is essentially 
to bruise the lungs through the chest wall. This is 
effected only by the pressure part of the wave; the 
suction has no effect. Fortunately, lungs will stand 
a great deal of bruising without permanent injury, 
and though quite a number of blast cases have 
occurred most of them have recovered. Now that 
the nature of the injury is known they can be treated 
as non-infected pneumonias, which, in practice, 
means only rest in bed. 

Apart from blast the main damage produced by 
bombs is due to splinters and earth shock. When a 
bomb bursts the case first swells and then breaks up 
in a way very similar to the bursting of a gas cylinder 
under excess pressure. Failure takes place in tension 
along planes at 45 deg. to the bomb surface, yielding 
angular fragments which are driven forward by the 
expanding gases. They therefore have very high 
velocities up to about 4000ft. a second and conse- 
quently have very considerable penetration into 
materials. The fragments are of all sizes, ranging 
from lumps of 40 lb. or more down to the most minute 
dust. As a result of experiments largely carried out 
since the war, we are beginning to understand the 
mechanism of penetration of these fragments and 
the best ways of stopping them. Luckily the cheapest 
materials are, in fact, very effective. Three feet of 
sandbags have stopped any small fragment that has 
occurred in this war and 13}in. of brick will stop all 
but the biggest. It is not always, however, sufficient 
to stop the fragments. Any high-velocity body 
striking an obstacle does not merely penetrate into 
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wave, but on its own elastic properties. A shock 
wave striking an obstacle such. as a window sets it 
vibrating, and the effect on the window depends on 
the relation of its period of vibration to the time 
characteristics of the wave. For every given wave 
and every known structure the effective pressure can 
be reduced to that of a static pressure which will 
produce the same effects. This is known as the 
equivalent static pressure (Fig. 2). The fact that the 
elasticity of the obstacle is involved shows itself in 


the very os behaviour of doors and windows at 
the same Tistance from an explosive. One window 


may be blown out and another next to it remain 
whole, simply because it has a different free period. 
When the explosive is feeble or far away the window 
bends away from the explosion, then springs back again 
and breaks, if it breaks af all, on the rebound, throw- 
ing the glass outwards. If the explosion is nearer it 
breaks while moving away from it and the glass is 





Equivalent static suction. 
----~ Equivalent static pressure. 


—-—- Approximate correction for 
compound system. 





that a window has a similar natural frequency this 
periodic disturbance may break it by resonance. 
Consequently, isolated windows are often found broken 
at great distances from bombs. 
freak effect is due to the fact that a shock wave in a 
narrow street is reflected in a different way from the 
opening at the top of the street. 
wave travelling in an open-ended pipe produces, 
when 
wave, as the air having been driven out of the pipe 
a temporary vacuum is left behind. 
happens in a street the reflected suction wave may be 
much stronger than the original suction wave of the 
bomb and may produce violent effects on windows 
and doors in lower stories, drawing them out towards 
the street. 


towards limited obstacles. 


throw shadows only from the largest obstacles, such 


distance are like a periodic disturbance. If it happens 


it. It generates a shock wave due to impact. This 
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shock wave travelling to the other side is reflected as 
a wave of tension which may produce a fracture and 
a characteristic scab, which is shot forward and may 
cause injuries. Scabbing can be prevented either by 
thickening the material or by strengthening it at the 
back by a material of high tensile strength. such as 
steel sheeting or even steel net. 

Only a proportion of bombs actually explode on 
the surface, usually on streets or concrete slabs ; 
the great majority penetrate either into buildings or 
into the ground. The ‘characteristic crater is that 
produced by a bomb exploding about 10ft. to 20ft.. 
according to size, underground. The damage done by 
such bombs is not due either to blast or splinters, but 
to the effect of the explosion on the earth. When a 
bomb explodes in a dense medium, such as soil, it 
produces a shock wave travelling at velocities which 
depend on the nature of the soil. As all soils get 
more elastic as they go deeper, the shock wave travels 
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in a complicated way ; it is reflected from the lower 
levels and at distances of more than 100ft. has already 
become a complex train of waves very similar to 
those found in earthquakes. Such waves can shake 
down buildings in a somewhat capricious way, 
depending on the natural frequencies of the building 
in relation to that of the waves, but generally speak- 
ing, only old or badly built buildings are affected. 
The most serious effects of ground shock are those 
nearer to the explosion and are not due to the shock 
wave, but the bodily movement of the earth near the 
bomb. After explosion the explosive gases push the 
earth aside, forming an initial sphere of expansion. 
The displaced earth is moved outwards and quite 
considerable displacements occur. The displacement 
is partly elastic and partly plastic. The earth may 
be moved some inches and come back to within half 
an inch of where it started (Fig. 3). This earth 
movement is, of course, mostly dangerous to under- 
ground structures. It is not so much an instantaneous 
blow as a steady pressure exerted for a time of the 
order of one-tenth second. It is least effective on 
structures which can yield to such pressures without 
breaking. One of the main advantages of the 
Anderson shelter is its flexible character. Shelters 
can be almost folded up by ground movement from 
a neighbouring bomb without breaking and without 
injuring the occupants. It is this earth movement 
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that is usually responsible for the breaking of gas and 
water mains by bombs. 

When a shock wave from an underground bomb 
reaches the surface it is reflected as a tension wave 
and if it is strong enough the ground cracks and a 
conical scab is formed, which is projected upwards, 
usually breaking up and leaving the characteristic 
erater behind. The observed crater, of course, is 
always complicated by the presence of material which 
has been thrown out and fallen back into it. The true 
crater is usually almost twice as deep. If the bomb 
is too deep, the breaking of the surface does not occur ; 
it is simply heaved up and drops back more or less 
into place. This is called a camouflet (Fig. 4). Such 
camouflets are usually of little importance except that 
they may be mistaken for unexploded bombs. 

When a bomb strikes a building the effects are 
naturally complex, but they depend on relatively few 
principles. When a bomb explodes in a house its 
primary effect is to cause a blast wave which, meeting 
walls, blows them out. The effect is greater than 
blast in the open because the waves reflected from 
other walls add their effect to that of the initial blast, 
producing a more prolonged pressure and conse- 
quently a greater outward momentum. Except in 
very large halls or sheds this blast pressure is suffi- 
cient to break the wall and project a considerable 
portion of it clear of the building. What happens 
afterwards depends on the type of the building. In 
favourable cases the only result is to form a hole in 
one or more external walls, the remaining part of the 
building holding together. More often the damage 
to the walls causes partial or complete collapse of 
the building. With steel-framed or reinforced con- 
crete buildings the frame prevents the falling of 


the upper part of the buildirig and holds up the 
comparatively small load produced by the immediate 
effects of the explosion. 

This outline of the physical aspects of air raid 
damage shows that we have a quantitative picture of 
the dangers of raids and this is the first step in pro- 
viding rational means of minimising them. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


THE ‘* WOOLINDRAS ” PROCESS 


Sir,—A statement which occurs in the *‘‘ Miscel- 
lanea *’ column of the issue of THE ENGINEER of 
April 4th, 1941, calls for some modification and 
comment. 

The Wool Industries Research Association referred 
to is not an Australian institution, but a research 
association under the Department of Scientific and 
Industrial Research, and has been in existence since 
1920. 

The term ‘ Woolindras”’ process is incorrectly 
used to describe a process patented by this Associa- 
tion for the treatment of wool by dry chlorination to 
render it unshrinkable (E.P. 417,719). The word 
** Woolindras ”’ is a registered certification trade mark 
owned by this Association, which can be applied to 
goods treated by our process only when strict con- 
ditions for control and performance are observed as 
laid down in regulations approved by the Board of 
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describe goods by any persons other than certificated 
users of the mark is an infringement. 

It is true to state that the Commonwealth Govern- 
ment has had under consideration the adoption of 
approved methods of processing wool clothing used 
by the fighting services to confer unshrinkability. 
This Association has endeavoured to assist their 
efforts by the offer as a gift of the Australian patent 
rights to the Australian Wool Board, by the. pro- 
vision of information and by the despatch of plant on 
loan for erection in Australia in the laboratories of the 
Commonwealth Council for Scientific and Industrial 
Research. B. H. WItspon, - 

Director of Research, 
Wool Industries Research Association. 

Leeds, April 10th. 








Sixty Years Ago 
THE ZERO Motor 


Sixty and more years ago there flourished a 
gentleman known as Professor Gamgee who was very 
interested in ice. He constructed ice-making machines 
and established a real ice skating rink at Chelsea. 
Later he emigrated to the United States, where he 
continued to give his attention to ice and its artificial 
production. Later, and no doubt as an outcome of his 
earlier work, he designed the “‘ zero motor,” an engine 
which, he claimed, would to a large extent take the 
place of the steam engine and work without fire. Had 
such a scheme been proposed a few years since, so we 
wrote in our issue of April 22nd, 1881, its inventor 
would have been regarded as a lunatic. So much 
knowledge, however, had recently been disseminated 
concerning the behaviour of gases and the conditions 
under which work was performed, that Professor 
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Gamgee need have no fear that his ideas would be 
neglected or passed over without due examination. 
The United States Government, indeed, had already 
shown an interest in the invention and had appointed 
Mr. Isherwood, one of its leading naval engineering 
authorities, to report upon its merits. The principle 
behind the invention, as we explained it in a leading 
article, resided in the fact that power could just as 
well be obtained from a fluid working between zero 
and —200 deg. as from a fluid working between 
320 deg. and 120 deg. Professor Gamgee proposed to 
use ammonia as his working substance and to operate 
his motor between the average atmospheric tempera- 
ture of 60 deg. and a condenser temperature of 
—40 deg. At the atmospheric temperature the 
ammonia would be a gas and at the condenser 
temperature a liquid. How, it will be asked, did the 
Professor intend to obtain the low condenser tempera- 
ture. It was here, we wrote, that the really beautiful 
portion of the invention came in. He proposed to 
use the ammonia so expansively that it would be 
cooled down sufficiently to liquefy. We infer that 
the cold liquid ammonia was subsequently to be 
allowed to take in heat from the atmosphere and 
thereby to return to the gaseous state. We made no 
direct statement to that effect, but a eryptic reference 
to perpetual motion suggests that we had the atmo- 
spheric reheating of the fluid in mind as an essential 
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part of the cycle. Mr. Isherwood, at least, would 
seem to have had no doubts on the subject, for he 
urged that Professor Gamgee should be permitted to 
prosecute his experiments at the Washington Navy 
yard and bring his engine to a practical test with as 
little delay as possible. 








Industrial Progress, Whither 
and Why 


Mr. Cyrit H. H. FRANKLIN has complained that 
the Journal. note on his presidential address to the 
Birmingham Metallurgical Society, printed in our 
issue of March 14th, laid too much stress on a practical 
detail of the address and paid too little attention to its 
real essence. He has now been good enough to send 
us a complete copy. The address is a mixture, an 
alloy, let us say, in deference to its milieu, compounded 
of the practical, the philosophical and the visionary. 
It gives evidence of much careful and ingenious 
thinking. It would be difficult to do justice to it by 
excerpts and we have not the space to print it in full. 
We may say in gerieral terms that Mr. Franklin looks 
towards a world from which all contest and. com- 
petition—even in games—will be removed and in 
which co-ordination of effort will result in universal 
harmony. But he is not a revolutionary ; he does 
not wish to break up the world with a hammer and 
build it anew. His address concluded with these 
words: ‘‘ We have been in an appalling hurry to 
get things done; done with explosive violence. 

Now we must note the gradual flow of evolu- 
tion, adopt Nature’s easy growth consciously, j 
and grow, unhurried as the graceful lily does, to 
civilisation’s maturity ; am evolution in which all 

industry can rhythmically play its part, conscious 

that it is interpreting and re-expressing the universals 

which are omnipresent through all Forms and Life.” 
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** Britannia ”’ 


WE recently received from Alexander Duckham 
and Co., Ltd., of 16-18, Cannon Street, London, a 
very delightful volume. It is entitled ‘“‘ Britannia 
or an Illustration of the Kingdom of England and 
Dominion of Wales” and consists of the reproduction 
of Ogilbie’s road maps, originally issued under that 
title in 1675, when Charles II was on the throne. The 
book was in actual fact printed by Waterlow and 
Sons, Ltd., before the outbreak of war, and it 
was intended by Al>xander Du:kham and Co., 
Ltd., that it should be issued in November, 
1939, to celebrate that firm's fortieth birthday. 
But under war conditions it was thought such a cele- 
bration would be somewhat out of place. The risk, 
however, that the whole irreplaceable issue, if left 
together in one place, might be destroyed by an 
unlucky hit from enemy aircraft has induced the 
firm to distribute it now. In doing so the firm has 
taken the opportunity to make an appeal for contri- 
butions to the Royal Air Force Benevolent Fund, a 
singularly apt appeal, as the Air Force, particularly 
last September and October, did, and has since done, 
so much to preserve for us the countryside delineated 
by Ogilbie. 

We have spent more time than we _ should 
eare to confess brousing over these road maps, which 
are repro@yiced at rather more than half the scale of 
the originals. It is delightful in these days of petrol 
restrictions to travel with Ogilbie along these roads 
and to note the few changes that have taken place 
in nearly 300 years. There have been more changes 
in the spelling of names than in the situation of roads. 
Midlesex and Glocester strike unfamiliarly to the 
eye, for instance, and who would instantly identify 
Hith and Darking with Hythe and Dorking ? Darby 
might perhaps be expected, as all but the local 
inhabitants pronounce it that way to this day, but 
Lady Godiva’s city is Coventrey, and that battle- 
scarred border town, neither Scots nor English, is 
spelt Barwick. As one looks at these maps one 
becomes more conscious of the traditions of this land 
and its long history. These are the roads we, of this age, 
know, and yet there 300 years ago are the same roads 
delineated. Yet not quite the same. Travelling then 
was more an adventure than it is to-day. On many a 
lonely heath it was difficult to distinguish road from 
diverging bridlepath. At manya streamand riverthere 
was no bridge, but only a ford impassable in times of 
flood. What would our modern travellers think of the 
old road to Holyhead ? No Telford had then arisen to 
bridge the Menai Straits. From near Penmaen 
Mountain the road is shown to plunge straight across 
the sands, exposed only at low water, for 5 miles 
directly towards Beaumaris! No; things are no 
longer quite the same. There are not now gallows 
at New Cross, between Streatham and Croydon, and 
near “‘ East Greenstead ’’—all three within 30 miles 
of London on the Newhaven road! Newhaven 
then was a more important place than Brighton. 
Between Newhaven and ‘‘ New Shoram’”’ two 
villages appear, “ Brighthelmeston ” and “ Hoove.”’ 
Mere windmills seem of more importance on the 
map! One could go on for ever travelling 
thus in imagination; but just one thing more. 
“Having,” writes Ogilbie, ‘in our General Survey 
of all England Designed the Actual Admeasure- 
ment of above 40,000 miles of roads, and in order 
thereunto, already run over near Two Thirds of that 
quantity, We have in the subsequent Work Selected 
only the most Considerable of Them...” In a 
decorative design, one of which heads each plate, 
on Plate 1, the Road from London to Aberistwith, a 
detail shows how distances were measured by a 
man pushing a wooden wheel before him, the wheel 
being connected in some manner to a dial on the 
handle. Behind this man comes another astride a 
horse and bearing a compass. 

We congratulate Mr. Duckham on his fortune in 
finding a genuine and complete volume of Ogilbie’s 
road maps and upon his generosity in thus giving to 
others the opportunity to share his pleasure in them. 
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The “Practical Engineer’? Pocket Book and Diary. 
1941. London: Oxford University Press. Price 2s. 6d.— 
In these days it is always a pleasure to come across an old 
friend and to find that he is as hearty as ever. That may 
be said of this Pocket-book, now in its fifty-third year.. 
There are no signs of shell shock about it, and it is just as 
good in matter, production, and paper as it has always 
been. It will, we feel sure, remain one of the most popular 
books of its kind amongst those who want a great deal of 
information for very little money. 


The Mechanical World Year Book, 1941. Manchester : 
Emmott and Co., Ltd. “Price 2s.—This familiar Year 
Book appears in its usual form for the fifty-fourth time, 
but contains a new feature in the form of a set of tables for 
ball and rolling bearings and “ new and novel formule ” 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Iron and Steel in the United States 


The demand for iron and steel materials in the 
United States is growing and here and there there are signs 
of some tightness. The demand arises principally from 
the armament programme and the war requirements of 
Great Britain, which are placed in that country. The 
news received at the beginning of this week that the 
strike at the works of the United States Steel Corporation 
had been averted must have come as a great relief to the 
American industry, since for over a week the representa- 
tives of the employers and the steel workers had been 
considering the claim of the workmen for increased wages. 
Details of the settlement are not yet to hand, but it was 
hoped in America that it would be possible to reach an 
agreement which would enable the present prices to be 
maintained. Pig iron supplies are reported to be somewhat 
tight in some districts, but so far no steel works or foundry 
has been obliged to close down owing to lack of pig iron. 
The production was expected to increase during the next 
few weeks with the starting up of blast-furnaces which have 
been idle for some time for repairs. It is expected that the 
whole of the eighteen furnaces in the Birmingham district 
will shortly be put into operation. The stringency in 
supplies is more noticeable in some of the steel making 
grades of pig iron and in low-silicon iron than in other 
departments. Steel production is at a high level throughout 
the country and was recently as high as 99-8 per cent. of 
capacity, equivalent to 1,610,000 tons per week or 
84,000,000 tons per annum. The works in the Pittsburg 
district were operating at 103 per cent. of capacity and in 
the Buffalo district at 106 per cent. 


The Pig Iron Market 


‘ 

So far as supplies of pig iron are concerned the 
position in Great Britain is generally satisfactory. The 
demand is principally for steel-making irons and low- 
phosphoric foundry iron, and the request for the latter is 
growing. It is reported that the authorities intend to make 
a wider use of the light castings foundries, few of which 
have been able to operate at capacity owing to the suspen- 
sion of building activity. The view has long been pressed 
upon the authorities that greater use of these establish- 
ments could be made in the war effort than has hitherto 
been done. The light castings foundries-are normally the 
largest users of high-phosphoric foundry pig iron, and the 
blast-furnaces producing this class of iron are not more 
than moderately busy; in fact the Northamptonshire 
makers are reported to have considerable stocks on hand. 
Government orders have been given out during this year 
to the light castings makers on a more generous scale than 
previously, but the industry could handle considerably 
more work than it has been able to secure under present 
conditions. The great activity prevailing at practically 
all the engineering establishments and the exceptionally 
strong demand for machine tools has resulted in increased 
pressure upon the suppliers of low-phosphoric iron. The 
home production of this description is on a comparatively 
high level, but it has been necessary to import material 
to provide for the large quantities which are consumed. 
The heavy engineering industry is also taking up big 
tonnages of refined irons, the production of which has 
been expanded considerably above the normal. In some 
districts the blast-furnaces are rather handicapped in 
their production of foundry iron because so many of their 
furnaces are being utilised for the manufacture of basic 
iron. Large tonnages are passing to the steel works and 
the home output is supplemented by imports. Consumers 
all over the country are endeavouring to cover so far as 
possible against their licences which have been issued by 
the Control for the present delivery period. 


The North-East Coast and Yorkshire 


Outputs at the steel works on the North-East 
Coast are maintained at a high level, and the steel furnaces 
are hard put to it to provide for the consuming works. 
Fortunately, there is no lack of imported American billets, 
so that the re-rolling mills are able to continue in full pro- 
duction. There is continuous pressure from the shipyards, 
which are calling for increased quantities of stee] as a 
result of the speed-up in the shipbuilding industry. Some 
of the heavy mills have readjusted their rolling programmes 
to make allowance for the lesser demand for the heavier 
joists and sections, as the indications of a revival in this 
department of the industry have not been borne out. 
The plate mills have been operating at capacity for some 
time and are likely to be kept busy for months to come. 
The constructional engineers are now working with the 
shipyards in the fabrication of ships, and this will call for 
larger tonnages of certain sizes of sections. The demand 
for the smaller sizes of sections has at no time declined 
and at the moment the mills producing this material are 
being pressed to the utmost. Big deliveries of specal and 
alloy steels are being called for by the armament and 
munition makers, and this demand appears to be increasing. 
The Yorkshire steel industry is working at capacity and 
in spite of the increased demand for practically all products 
it is believed that outputs in the coming months will be 
able to take care of consumers’ requirements. The 
demand for basic steel absorbs the whole production and 
the call for acid carbon steel continues to expand. There 
is a steady business passing in tool steel and machine tool 
makers report full order books. The contracts in hand 
are principally for home delivery, but lately there has been 
a fair volume of inquiry from overseas. markets. There 
has also been a noticeable expansion in the demand for 
agricultural implements, which Jhas been reflected in a 
sharp call for steel material. 


which “‘ permit of the quick ascertainment of the bearing » The Midlands and South Wales 


required for definite service conditions and for any speed, 
instead of the restricted number of speeds given in the usual 
load tables.’ There is also new matter on case-hardening, 


The demand for all descriptions of finished steel 
continues to tax the resources of the manufacturers, but, 





and the text generally has received deta‘ed revision. 





Markets, Notes and News 


Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


would have seemed possible before the war. Much of this 
satisfactory position is due to the careful planning by the 
Iron and Steel Control and also to the careful manner in 
which steel is distributed and the safeguards which have 
been adopted to prevent the material being used for 
unessential purposes. The most outstanding demand at 
the moment is for plates, which are being taken by the 
shipyards in large quantities. The locomotive builders, 
who are busy on old as well as new orders, tank makers 
and ‘boilermakers have work in hand sufficient to keep 
them busy for months. The position is not easy and as 
preference is given to high priority users ordinary con- 
sumers have frequently to wait long periods for delivery. 
The whole of the sheet production is passing quickly into 
consumption and by far the greater portion is required for 
Government purposes. Small quantities are being 
exported, but after essential needs have been supplied 
there is litile margin for either overseas trade or for 
ordinary commercial consumers. The demand for joists 
and sections has fluctuated during the past week or two. 
Following a sharp falling-off in users’ requirements, 
business has become more active in the heavier sorts, in 
which the decline was most noticeable ; whilst the call for 
the lighter descriptions has been fully maintained. The 
increased call for special steel, largely from the armament 
makers, remains a feature of the market. Production in 
South Wales is maintained at a high level. The works are 
fully employed on war work. The call for semis is insistent 
and although billets and sheet bars are being produced in 
large tonnages the home supplies are being supplemented 
by considerable imports. Owing to the urgent need for 
steel for more important purposes, allocations to the tin- 
plate industry are restricted and this has resulted in some 
limitation in the volume of trade in tin-plates. Lately, 
however, more business has been done, particularly in the 
export market. 


Copper and Tin 


The British copper position continues satisfac- 
tory, inasmuch as the consuming firms engaged upon war 
work are obtaining their full requirements. Naturally, the 
Control has to observe caution in distributing copper for 
ordinary commercial purposes, and apparently there is 
not much surplus for this kind of work. In the United 
States the position appears to have become rather difficult. 
Prices are unchanged, however, at 12c. to American 
domestic consumers and 11-124c. to 11-25c. for export. 
At present there does not seem to pe any copper in the 
United States available for export, and although there has 
been some inquiry no transactions are reported. It is 
interesting to note that the American copper statistics 
for March give the exports as 6 tons, compared with 11 tons 
in February. American copper is not required by this 
country so much as are the finished copper products, 
since our supplies are provided from Empire sources in 
accordance with the arrangements made at the outbreak 
of the war. Firms seeking export copper for the United 
States have been unable to get metal for earlier shipment 
than July-August, and even this is difficult to obtain. 
The American copper producers are also carefully allocating 
their copper to their customers, and firms engaged upon 
rearmament work are given preference. The American 
statistics give the production of refined copper in March 
as 95,300 tons, whilst the domestic deliveries total 134,300 
tons. At the end of the month the stocks of refined copper 
in the United States were 89,900 tons, which compares 
with 97,700 tons at the end of February.... The tin 
market is quiet, but so far as Great Britain is concerned 
the supply position is satisfactory and should remain so 
provided there is no considerable interruption from enemy 
action. Prices have shown a tendency to become easier, 
largely as the result of the quieter American demand. It 
is understood that the important consumers in that country 
have about a year’s stocks, but that it is officially con- 
sidered that these should not be impaired by withdrawals 
for current work. British export licences are being freely 
granted and the general view is that there is nothing in the 
position to indicate that there will be any important price 
advance. It is understood that some of the recent sales 
have been by the Government, who intend to keep the 


price here at a reasonable level. 3 


Lead and Spelter 


The lead position in Great Britain is satisfactory 
and consumers engaged upon war work are obtaining their 
full supplies, whilst a certain amount of metal'is being 
allocated for other purposes. There is, however, no impor- 
tant demand for lead for ordinary commercial uses. In 
the United States the price is understood to have been 
fixed at 5-85c., but apparently this has been done, not by 
Government decree, but by an arrangement between the 
authorities and the lead producers. There seems to be 
some fear in the United States that the domestic demand 
will result in the price being rushed up by consumers 
anxious to lay in supplies against Government contracts, 
and the Government is understood to have expressed its 
intention of preventing such a movement. The demand 
there remains strong and the stocks are comparatively 
low. There is, however, no shortage of lead, and con- 
sumers, particularly those employed upon Government 
work, are obtaining all the metal they require.... The 
spelter situation in Great Britain has not altered and it 
appears to be in shorter supply than any of the other non- 
ferrous metals. Whilst there is no surplus for non-essential 
needs the war industries are obtaining all the metal they 
require. The American price is held at 7-50c., East St. 
Louis, and apparently the demand in that country is 
greater than the supply, and firms engaged upon Govern- 
ment orders are given preferential treatment by the pro- 
ducers. The British demand is on an extremely heavy 
scale and large tonnages are passing into consumption by 
the brassmakers, most of whom are engaged almost 





all things considered, is being met more successfully than 


entirely upon war work. 
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Rail and Road 


Bow Roap Station.—The London and North-Eastern 
Railway announces that Bow Road Station, London, will 
be closed for passenger traffic from Monday next, April 
21st. 

Ter FOR NEw Motor VEHICLES.—As the Minister 
of Supply is now responsible for the production of all new 
road motor vehicles (except electric battery vehicles), 
applications for certificates to purchase timber for the 
construction of new bodies on new chassis should in future 
be made to the Ministry of Supply, T.T.2, Ivybridge 
House, Adam Street, London, W.C.2. The numbers of 
the Minister of Transport’s licences to acquire the new 
vehicles for which the bodies are required should be 
quoted. Certificates to purchase timber will continue to 
be issued by Regional Transport Commissioners for new 
bodies for electric battery vehicles, new bodies on old 
chassis, and repairs of vehicles of all types. 


MILWAUKEE RaitRoaD BupcGet.—The improvement 
budget of the Chicago, Milwaukee, St. Paul and Pacific 
provides for the expenditure of 7,306,290 dollars in 1941. 
The rail, ballast and bridge programme calls for the 
expenditure of 2,478,593 dollars and includes the joint 
construction with the Chicago, Rock Island and Pacific 
of a new line and bridge between Birmingham, Mo., and 
Kansas City ; the laying of 34,000 tons of rails ; the con- 
struction of a station at Austin, Minn., at an approximate 
cost of 47,000 dollars; and the enlargement of round- 
houses at Tacoma, Wash., and Madison, Wis. A total of 
2,387,500 dollars will be spent for new freight and passenger 
cars to be built in company shops. Orders have already 
been placed with company shops for the construction of 500 
50-ton wood-lined steel box cars, 25 caboose cars, six 
100-ton flat cars, of which four will have depressed floors 
and two will have depressed floors and wells, and 20 
passenger cars. In addition to the 7,306,290 dollars’ 
programme, the Milwaukee is considering the expenditure 
of 2,500,000 dollars for the modernisation of locomotives 
and locomotive servicing facilities. 

New York Levert Crossines.—lIncreased activity 
during 1940 in the elimination of dangerous level 
crossings in various sections of the State, outside. New 
York City, is shown in the annual report of the Public 
Service Commission to Governor Lehman and the Legis- 
lature. The Commission states that during the year 
twenty-six projects covering eighty-one highway railway 
crossings were placed under contract at a total estimated 
cost of 14,217,329 dollars. Railway Age records that since 
the inception of the Grade Crossing Elimination Act in 
1926 the Commission has instituted 1238 level crossing 
proceedings covering 2486 crossings. It has adopted 613 
orders directing the elimination of 1107 crossings, of which 
816 have been eliminated and the work approved. The 
estimated cost of eliminations completed under the Grade 
Crossing Act is said to be 75,582,887 dollars. Elimination 
projects now under contract will involve expenditures of 
about 16,400,000 dollars more. Under the gradient cross- 
ing amendment to the State constitution in 1938 prac- 
tically the entire cost of elimination projects is now borne 
by the State. The share of the railways in elimination 
costs has been reduced from 50 per cent. to not more than 
15 per cent. The Commission states that the elimination 
of hundreds of dangerous level crossings has brought 
about a marked decline in the number of accidents and 
fatalities at crossings. In 1929 there were in the State, 
apart from New York City, where the Transit Commission 
has jurisdiction, 7900 highway railway crossings. The 
number of crossing accidents in 1929 was 924 with 192 
persons killed and 531 injured. By the end of 1939 the 
number of crossings had been reduced to 6722, a decrease 
of 1178 danger points, and the number of accidents fell 
to 358, with 55 killed and 216 injured. In 1940, for the 
first time in four years, there has been a slight increase in 
the number of persons killed in level crossing mishaps. 
Sixty-eight persons lost their lives during the year. 


Air and Water 


Tue Royat OBSERVER Corps.—The Observer Corps, 
which has co-operated so efficiently with the R.A.F. 
Fighter Command in the Battle of Britain, will in future be 
known as the Royal Observer Corps. 


Suipp1nc Losses.—The losses of merchant shipping by 
enemy action will in future be announced monthly instead 
of weekly. The weekly figures have not always been com- 
plete at the time they have been issued and corrections 
have had to be made, so that the figures have sometimes 
tended to give an inaccurate impression of losses. The 
longer period of one month will also give a more accurate 
view of the real progress of the Battle of the Atlantic. 


SwepDIsH SHIPBUILDING TRANSFER.—It has recently 
been reported that the Skandinaviska Banken has sold 
to Gotaverken, Gothenburg, the majority of the share 
capital of the Oeresund Shipbuilding Company. The 
Financial Times states that the bank was formed to take 
over the shares in 1923 owing to the failure of the Hugo 
Stinnes group, which until then had controlled the 
Oeresund Company. It ranks fourth among the Swedish 
shipbuilding yards. 


Tue Latest “ Fryrnc FortrEssEs.’’——-A number of the 
very latest type of four-engined ‘‘ Flying Fortress ” 
bombers has just reached this country from America. 
They are known as the “ Boeing B 17 C ” and are the first 
deliveries of this advanced type to be received by the 
Ministry of Aircraft Production. Despite their vast size, 
the “* Flying Fortresses ’’ have beaten all records in their 
flight across the Atlantic, and they will shortly be flying 
alongside British and other types of American four-engined 
bombers in service with the R.A.F. The ‘‘ Boeing B 17 C,”’ 
which is a development of the “‘B17B,” is a mid-wing 
monoplane and has a speed of 300 m.p.h. at 25,000ft. At 





a speed of 220 m.p.h. it has a range of 2450 miles. It has 
four Wright ** Cyclone R 1820 ” engines, each of 1200 H.P., 
and carries a very heavy bomb load. The wing span is 
103ft. 9in., length 68ft. and height 154ft, and each machine 
carries a crew of seven to nine. 


AMERICA AND New Barriesures.—There is some 
speculation about the size of the battleship that will be 
built in the United States in the near future. Displace- 
ments of from 60,000 to 65,000 tons have been men- 
tioned, and those figures may be correct, for the enlarging 
of the locks of the Panama Canal, in order to make the 
ships available for service in both the Atlantic and the 
Pacific, has already been decided on, according to some of 
the New York journals. 


PETROL FROM SHALE.—-Petrol produced on a commercial 
scale has been distilled at Glen Davis from crude oil from 
Australian shale. The first year’s operations are expected 
to produce 10 million gallons from deposits, claimed to 
be among the richest in the world, and yielding more than 
100 gallons of oil to the ton. Some 108 retorts will extract 
nearly 500 tons of shale per day, agro 58,000 gallons 
of crude oil, which will, in turn, converted into about 
35,000 gallons of petrol. 

LIGHTING AT Ports.—In reply to a House of Commons 
question, the First Lord of the Admiralty has stated that 
every endeavour is made to maintain sufficient naviga- 
tional aids for our shipping approaching ports, whilst as 
far as possible avoiding assistance to the enemy. It has 
not been possible up to the present to overcome all the 
practical difficulties in the way of substantial improve- 
ment of lighting, but the situation is constantly under 
review in an endeavour to dispose of the difficulties. 


Miscellanea 


PETROLEUM FOR JapPaN.—Petroleum deposits have 
been discovered near Pancheng, in Jehol Province, which 
promise as well as the fields discovered at Fuhsin, near 
Mukden, and at Jalainor, in North Manchukuo. 


Coat ty Erre.—In the Eire Parliament the Minister for 
Industry and Commerce has been asked whether, in view 
of the coal shortage in Eire, he would have the possibilities 
of re-opening the coal mine at Dromagh, Banteer, Co. 
Cork, examined. Mr. MacEntee, in reply, said there seemed 
little likelihood of obtaining any quantity of workable coal 
within easy access of existing shafts. 


EMERGENCY RESEARCH.—The Council of the Institution 
of Chemical Engineers has decided to create a special 
research fund to provide for any unexpected contingencies 
which might arise out of the present conditions. The 
drafting sub-committee of the Education Committee has 
practically completed its task of framing an undergraduate 
course in chemical engineering, which, it is hoped, will 
shortly be circulated to the full Committee for con- 
sideration. 

Tue SortTiInc oF AGGREGATES.—Mr. W. M. Dunagan, 
of the State College of Iowa, has perfected a method for 
the removal of flats from gravel or crushed stone. The 
aggregate to be sorted is fed on to a tensioned belt, which 
can be adjusted so that flats ride on the belt and are dis- 
charged at a predetermined point, while rounds roll down 
and are collected in a bin beneath the driving pulley. 
Tests indicate that large quantities of aggregate can be 
sorted quickly, with about 90 per cent. accuracy of 
classification or separation. 

AmeERIcAN MERcCURY.—The production of mercury in 
the U.S.A. continues to increase and the Bureau of Mines 
has officially announced that the total output for 1940 was 
36,300 flasks, with consumption reaching 26,600 flasks, 
exports of 9612 flasks, and imports only 171 flasks. Stocks 
of metal in the hands of producers at the end of the year 
were 607 flasks, and in the hands of consumers and 
dealers 14,100 flasks, the corresponding figures for the 
position at the end of November last being 607 and 
12,600 flasks respectively. 

A Perrot SrasitisEr.—The American Petroleum 
Institute has had a paper by Mr. H. V. Rees, of the Texas 
Company, in which he revealed that he and some colleagues 
had found soya-bean lecithin an effective agent for the 
improvement of the quality and stability of leaded and 
unleaded petrol. Addition of the lecithin (1 Ib. to 15 lb. 
per 1000 barrels of petrol) reduces sunlight-produced haze 
and deposit formation and decreases the corrosion of 
storage tanks and steel containers, particularly when 
used for highly leaded aviation petrols. 


TURBINE SPEEDS.—American engineers are coming to 
the conclusion that the new higher speed turbines are more 
reliable and more economical than the older slower speed 
machines, and the Franklin Institute Journal has recently 
pointed out that the change over to higher turbine speeds 
has been dictated by a number of factors. First is the 
question of efficiency, but perhaps of even greater import- 
ance is the fact that it is easier to build reliable turbines 
for high pressures and temperatures if the shells and rotors 
and inter-stage diaphragms are a as small as possible. 
This can be done in higher speed turbines. 


PaPreR FoR ELEcTRICAL INsSULATION.—Three experts 
working at the research laboratories of the General Electric 
Company, of Schenectady, have been working at the 
problems of electrical insulating paper and have published 
‘their report. Too long to discuss here, it points out that 
low cost, good electrical and mechanical properties, and 
the availability and controllability of wide ranges of 
physical characteristics are the major reasons for the many 
uses of paper in the electrical industry. One manufac- 
turing company alone is reported as buying approximately 
2,000,000 dollars’ worth of insulating papers each year. 

Porous Masonry.—The U.S. Bureau of Standards if 
studying the effect of paints on porous stone, as part of a 
research programme on construction materials. Structures 


have been built where masonry paints can be applied 





under practical conditions and thereafter a careful watch 
will be kept to determine the effects of exposure. The 
materials used in the test walls include new and used 
common brick, cinder block, expanded blast-furnace slag 
block, concrete block, cast-in-place concrete, and cement- 
asbestos siding. The walls are vertical and face north 
and south. 


Personal and Business 


Lorp DupLtey Gorpon, chairman of J. and E. Hall, 
Ltd., has been re-elected President of the Federation of 
British Industries. 


WE note with regret the death of Mr. H. Eastwood, 
C.B., Principal Assistant Secretary at the Admiralty, 
which occurred on April 14th. 

Mr. T. W. Brown, Assoc. M. Inst. C.E., chief assistant 
in the constructional section, London and North-Eastern 
Railway, Scottish Area, has been appointed district engi- 
neer, Aberdeen, in succession to Mr. W. Ebdon, who has 
retired. 

Tue Institution of Engineers and Shipbuilders in Scot- 
land has elected Professor P. A. Hillhouse, D.Sc., Mr. J. 
Foster King, C.B.E., Emeritus Professor A. L. Mellanby, 
LL.D., D.Se., and Sir Harold E. Yarrow, C.B.E., to be 
honorary members of the Institution. 


Mr. KENNETH E. GREIG, lately general manager of the 
Taikoo Dockyard and Engineering Company, of Hong 
Kong, Ltd., has been appointed managing director of 
Scotts’ Shipbuilding and Engineering Company, Ltd., 
Greenock. Mr. Douglas Middleton Parnham Phillips 
has also been appointed to the board of the company. 


Mr. R. P. BippLE, whose services have been lent by the 
Southern Railway Company to the Ministry of Transport, 
has now been appointed a Deputy Director of Ports. Mr. 
Biddle is the docks and marine manager of the Southern 
Railway and was a member of the Lord Patrick Com- 
mission which inquired into the working of a northern 


port. 

WE regret to note the death of Dr. Charles Murray, 
Assoc. M. Inst. C.E., which took place in Scotland on 
April 12th. Dr. Murray had held several engineering 
appointments in South Africa, including those of Chief 
Engineer and Secretary for Public Works, Transvaal, and 
Secretary for Public Works of the Union of South Africa. 
As well as an engineer, Dr. Murray will be remembered by 
many as a Scottish poet. 

Mr. I. R. Cox has been appointed jomt managing 
director of the Metropolitan-Vickers Electrical Export 
Company, Ltd., in place of the late Mr. C. S. Richards. 
Mr. Cox was apprenticed with the company and in 1913 
was appointed assistant turbine engineer. He joined the 
Army in 1914 and on returning to the works in 1919 he 
worked as turbine engineer until 1927, when he went to 
Russia as chief mechanical engineer for the company in 
charge of turbino work in that territory. He is an associate 
member of the Institution of Civil Engineers. 








Forthcoming Engagements 


Cnacate, 





Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Institute of Fuel 
Wednesday, April 30th.—Royal Victoria Station, Sheffield. 
“‘Research and the Coking Industry,” E. W. Smith. 


2.30 p.m. 
Institute of Welding 
Wednesday, April 23rd.—Grosvenor House, Park Lane, W.1. 











Luncheon. 12.45 for 1 p.m. 
Institution of Civil Engineers 
Tuesday, April 22nd.—Roap ENGINEERING SECTION: Great 
George mea Westminster, 8.W.1. ‘Road Traffic 


Calculations,” A. J. H. Clayton. 5 p.m. 
Tuesday, April 29th. gt nts George Street, W: estminster, 8.W.1. 
“The Mechanical Behaviour of Solids,” E. N. da C. 
Andrade. 1.30 p.m. 
Institution of Electrical Engineers 
Mondau, April 21\st.—N.E. Centre: Royal Station Hotel, 
Newcastle-upon-Tyne. Conversazione. 7 p.m. , 
Thursday, April 24th.—N.E. Sropents: Visit to Pyrotenax 
Cable Works, Hedgeley Road, Hebburn-on-Tyne. 6.30 p.m. 
Institution of Locomotive Engineers 
Wednesday, April 30th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘Diesel Shunting Loco- 
motives,” C. E. Fairburn. 5 p.m. 
Institution of Mechanical Engineers 
Friday, April 25th.—Storey’s Gate, Westminster, 
*“ Mechanical Mishaps,” G. E. Windeler. 2 p.m. 
Institution of Structural Engineers 
Friday, April 25th.— Dorchester Hotel, London, W.1. Luncheon. 
1 for 1.15 p.m. 
Junior Institution of Engineers 
To-day, April 18th.—39, Victoria Street, London, 8.W.|I- 
“Fittings and their Effect on the Efficiency of ey 
Lines,” "s. J. Moore. 6 p.m. SHEFFIELD Section: Me 
lurgical Club, West Street, Sheffield. Discussion evening. 
30 p.m. 
Saturday, April 26th—Holborn Restaurant, High Holborn, 
W.C.1. Luncheon. 1 for 1.30 p.m. 
Newcomen Society 
Wednesday, April 23rd.—Inst. of Structural Engineers, 10, 
Upper Belgrave Street, S.W.1. “Megalithic Ruins at 
Cuzgo, Peru,” C. O. Becker; and ‘Cast Iron in Building 
Construction,” 8S. B. Hamilton. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, April 23rd.—SrupEent Srction: Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘A Few Notes on Mechanical 
Design for Turbine Engines,” R. Coats. 6.45 p.m. 
Friday, April 25th.—Mining Institute, Newcastle-upon-Tyne. 
“Plastic Theory : Its Application to Design,” J. F. Baker 
and J. W. Roderick. 6 p.m. 


S.W.1. 
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